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AN AMES CLINIQUICK 


“CLINICAL BRIEFS FOR MODERN PRACTICE 


atural bile. -corrects excessive concentration. 


acid, Ames) 334 gr. 
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fat-free diet on the gallbladder? 

gallbladder fails to empty satisfactorily and fills with thick, 

_blaaager contents...benents patients with cnronic cys 

calculous cholangitis, biliary dyskinesia and those undergoing biliary 

AMES COMPANY, INC - ELKHART, INDIAN, 

Company of Canada, Ltd., Toronto 
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infection rates down 


9, 
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(Antibacteria! detergent containing 3 per cent hexachlorophene) 


Superior to other hexachlorophene-containing preparations “Repeated studies have shown that when 
used over similar periods of time . . . pHisoHex is more effective than the available bar soap 


preparations or the liquid preparations containing hexachlorophene.”! 


Fewest infections pHisoHex has reduced postoperative infections by as much as 75 per cent? when 


used as a surgical hand scrub and for preparing the patient’s skin prior to operation. 


Prompt, prolonged degermation pHisoHex degerms while it cleans, kills fresh bacteria accumulated 


on the skin after its use and produces virtual sterility of skin surface in many constant users. 


1. Zintel, H. A.: Surg. Clin. North America, 36:257, Apr., 


1956. 2. Freeman, B. S.; and Young, T. K., Jr.: Arch. Surg., . 
61:1145, Dec., 1950. LABORATORIES 
pHisoHex, trademark reg. U. S. Pat. Off. New York 18, N. Y. 


gh : 
3 
pray : = 
> 
- 
! = 
‘ 
| 
By 


The American Journal of Surgery 


VOLUME NINETY-FIVE NUMBER TWO 


Contents * February 1958 


To Sir Harold Gillies 
NEAL Owens 


SCIENTIFIC PAPERS 


Reconstruction of the Thumb . 


STERLING BUNNELL 


Multiple Excision with Occasional Z-Plasty for Correction of Disabilities of Ex- 


FERRIS SMITH 
Contributions of Plastic Surgery to Other Fields of Surgical Endeavor Ses 
Rosert H. Ivy 
Surgical Treatment of Congenital Deformities of the Ears. Sf 
VaraztaD H. KazANJIAN 
Deformities of the Hand oie 
James T. Mitts 
Use of the Double Tubed Pedicle Graft in Reconstruction of Large Facial Defects 194 as 
GeorGE WarRREN Pierce, E. Horace KLaBuNDE AND WILLIAM SHADISH 
Surgical Management of Dupuytren’s Contracture . ie 


ARCHIBALD McINDOE AND R. L. B. BEARE 


Management of the Patient with Cleft Lip and/or Palate . 


T. KILNER 


Physicians and the.World’s Hidden Crisis af 
WituiaM S. KisKADDEN 


Contents Continued on Page 5 
3 


2 
ip 
167 
. . . . . . . . . . . . 
4 
13 j 
2 
q 


safety and efficiency 
proved in more than 


2,000,000 


TRANSFUSIONS 


THE RECORD OF THE R48 PRESSURE PUMP SET SPEAKS FOR 
ITSELF. First set to make pressure transfusion safe for the 
patient, the disposable Plexitron R48 is being specified in 
more hospitals every day. . . throughout the world. 


Emergency pressure is instantly available ...simply squeeze 
the drip chamber. The degree of pressure and speed of 
transfusion varies with the degree of pumping action. The 
ball-float safety valve operates only with fluids... you can’t 
pump air. Set can be returned to gravity drip easily, at 
any time. 


Only filtered blood reaches the patient. Fine-mesh filter, of 
exclusive construction and design, provides maximum filtra- 
tion area and assures efficient removal of particulate matter 
in both routine and emergency transfusions. 


Literature, samples and demonstration on request 


BAXTER LABORATORIES, INC. 


MORTON GROVE, ILL. 


DISTRIBUTED AND AVAILABLE ONLY IN THE 37 STATES EAST OF THE 
ROCKIES (except in the city of El Paso, Texas) THROUGH 


AMERICAN HOSPITAL SUPPLY CORPORATION 
SCIENTIFIC PRODUCTS DIVISION GENERAL OFFICES * EVANSTON, ILLINOIS 


Y-TYPE PRESSURE PUMP SET 
AVAILABLE AS CAT? NO. R49 
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Before and after surgery 


effective 


for 
anxvety, 


tension 
and 
msomnia 


= reduces preoperative fear 


= helps ensure natural sleep 
without morning hang-over 


# no significant lowering 
of blood pressure 
= no respiratory depression 


= well tolerated, 
relatively nontoxic 


Miltown: 


THE ORIGINAL MEPROBAMATE 


DISCOVERED & INTRODUCED BY 


WALLACE LABORATORIES 


NEW BRUNSWICK, NEW JERSEY 


REFERENCES: 


1. Rushia, E. L.: Preliminary 
report on the use of meprobamate 
for pre-anesthetic sedation. 
J.M.A. Georgia 46:93, 

March 1957. 

2. Lamphier, T. A.: The role of 
meprobamate in postoperative 
surgical care. Ann. New York 
Acad. Sc. 67 :810, May 9, 1957. 
3. Kern, E. C.: Preoperative 
sedation with meprobamate 
(Miltown) in surgery of eye, ear, 
nose and throat. Eye, Ear, 

Nose & Throat Month. 36: 408, 
July 1957. 
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In Sydney, too, Pentothal serves daily... 


After 24 years, PENTOTHAL still grows in favor the 
world over as an agent of choice in intravenous anes- 
thesia. No other intravenous anesthetic has been so 
thoroughly documented . . . over 2800 published world 
reports, covering nearly every type of surgical proce- 
dure. Sureness and safety—these are bene- 

fits that only time and experience can bring. ObGctt 


PEN TOTHAL Sodium 


(Thiopental Sodium for Injection, Abbott) 


Sydney, Australia by Tom Dun- 
nington. A reprint of this painting 
on heavy stock, suitable for fram- 
ing, may be obtained by writing for 
“Sydney” to: Professional Serv- 
ices, Abbott Laboratories, North 
Chicago, Illinois. 


Unmistakably 

the world’s 

most widely studied 
intravenous 


anesthetic 
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Sydney, Australia by Tom Dunnington 
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Reliability 


in Action 


If your duties call for you to specify 
parenterals, remember this about buy- 
ing from Abbott: you can count on get- 
ting what you need . . . when you need it. 

Abbott carries a full selection of 
parenteral solutions and equipment. 
You are almost sure to find the items 
you want. 

No need to carry excessive inventories 
in your hospital. Fresh stocks are always 
close at hand to you in a nearby Abbott 
branch. The company’s big production 
facilities keep customers well supplied. 

Remember that Abbott is one of the 
few “‘broad-line” general pharmaceuti- 
cal manufacturers, too. Build your 
hospital orders to advantageous size 
from this single, convenient and de- 
pendable source. 


Abbott Parenterals 


SOLUTIONS AND EQUIPMENT 


U. S. CONSTITUTION, familiarly known as 
“Old Ironsides,” symbolizes the reliability in 
action of our early American navy. A 14% x 18 
reproduction of this Albert John Pucci 

painting is available on heavy paper suitable 

for framing. Write for ‘‘Old Ironsides,” to 
Professional Services, Abbott Laboratories, 
North Chicago, Illinois. 


DOUBLE 
ATRAUGRIP* 
CLAMPS 


BAILEY FENESTRATED 
DOUBLE CLAMPS 


... for vascular surgery 


\\ designed for CHARLES P. BAILEY, M.D., Philadelphia 
\ ATRAUGRIP FENESTRATED jaws mean... . 


double holding power in every clamp . . . loss of vascular con- 
trol due to slippage is almost inconceivable with a properly 
applied instrument of this type. 


especially valuable in Aortic Resection 


ADVANTAGES of fenestrated blades: 


a hemostatic through-and-through mattress suture line 

may be placed across any vascular structure to interrupt 

its circulatory continuity permanently before the neces- 

4 sity of dividing the structure. This may be especially 

helpful in ductal division, in closure of aortico-pulmo- 

nary arterial communication (or any other arterio- 

\ 4, TH 2216 venous communication), in partial resection of the 

atrium, and in resection of an arterial or ventricular 

aneurysm. The slots are equally useful in that they permit easy closure of the aortic 
incision upon the completion of a transarterial aortic commissurotomy. 

The broad approximating surfaces of the blades, while offering some mechanical 

disadvantage in very small infants, ensure against the possibility of inadvertent 

laceration or cutting through of delicate or friable vascular tissues. 


patent ductus coarctation aortic insufficiency | aortic exclusion truncus arteriosis | modified Cowley type 
Th2262 straight | Th2247 straight | Th2248 medium Th2216 Satinsky shape} (angled to side) | (no handles) for aortic 
Th2249 large Th2217 curved Th2218 resection 
Th2244-A—31” long 
Th2244-B—4” long 
Th2244-C—5” long 


OTHER MODELS AND DESIGNS ARE IN PRODUCTION *U. S. Pat. No. 2668538 
ORDER DIRECT FROM PILLING WRITE FOR ILLUSTRATED BROCHURE 


crorcE PILLING « son co. 


3451 Walnut Street ¢ Philadelphia 


Pilling New York Office—4 W. 56th St., N. Y. 19, N. Y., Circle 5-8125 
George S. Weigand, 4988 Reforma Rd., Woodland Hills, Calif. 
James M. Francisco, 4412 E. Broad St., Columbus 13, Ohio 
CABLE ADDRESS: Surgical-Phila. 
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THE dual light sources are separately 
maneuverable through the full surgical 
range ... with selective intensities of 
1,000 to 10,000 foot candles and 
optional light patterns of large, medium 
or small. Cool, glare-proof and color 
corrected, the DV-22 measurably raises 
the standards of illumination for general 


surgery and the specialties. 


Write for our 
Illustrated Manual Number C-121. 


STERILIZER 


ERIE*sPENNSYLVANIA 


Sterilizable handles . . attachable 
at the center of each light beam 

permit the surgeon to make 
fine directional adjustment, comple- 
menting remote control by the 


circulating nurse. 


AMERICAN 


offers a NEW concept in major 
surgical lighting 
the DUAL VIDEO DV-22 


Offices in 14 Principal Cities 
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FASTER HEALING. 
GREATER 
PATIENT COMFORT 


Whether cauterization, conization, other 
surgical operation or radiation of the cervix 

uteri is indicated, FURACIN Vaginal 
Suppositories can aid materially. Administered 
before and after these procedures, they eliminate 
infection; minimize discharge, malodor and 
irritation; facilitate healing and provide a more 
2 weeks post-cauterization rapid and comfortable convalescence. In 
conjunction with radiotherapy, they control 
infection and thus contribute to “a better 
response of the malignant tissue to a given unit 
of radiation.” * FuRAcIN Vaginal Suppositories 
do not cause monilial superinfection and are 
safe for prolonged use. 


FORMULA: 0.2% FuRACcIN in water-miscible 
base; hermetically sealed in yellow foil. 


*Schwartz, J., and Nardiello, V.: Am. J. Obst. 65:1069, 1953. 


FURACIN VAGINAL 


BRAND OF NITROFURAZONE SUPPOSITORIES 


ALSO AVAILABLE: FURACIN URETHRAL SUPPOSITORIES 


3 weeks post-cauterization, 
healing nearly complete 


PHOTOGRAPHS BY SCHWARTZ, J.1 AM. J. OBST. 63:579, 1952 


prompt healing 
with aid of 


NITROFURANS 
a new class of antimicrobials—neither antibiotics nor sulfonamides 


EATON LABORATORIES e NORWICH, NEW YORK 


Furacin Vaginal Suppositories 
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for a clearer field 
during surgery 


A COMPLETE SYSTEMIC HEMOSTAT 


Adrestat complements surgical skill with 
effective hemostasis. It promotes retraction 
of severed capillary ends and reduces capil- 
lary bleeding and oozing; prevents or cor- 
rects abnormal capillary permeability and 


AVAILABLE IN THREE DOSAGE FORMS: 


fragility; prevents delayed clotting time and 
bleeding due to hypoprothrombinemia. Yet 
Adrestat has no effect on the normal con- 
stituents and process of blood clotting. 


ADRESTAT Capsules and Lozenges for pre- and post-operative use, each containing: 


Adrenochrome Semicarbazone, 2.5 mg. (present as Carbazochrome Salicylate*, 65.0 mg.); Sodium 
Menadio! Diphosphate (Vitamin K Analogue), 5.0 mg.; Hesperidin, Purified, 50.0 mg.; Ascorbic 


Acid, 100.0 mg. 


Capsules in bottles of 30; Lozenges in boxes of 20 


ADRESTAT (F) 1-cc ampuls for use during surgery, each containing Adrenochrome 
Semicarbazone (present as Carbazochrome Salicylate*, 130.0 mg.) 


Boxes of five 1-cc ampuls 


*Pat. Nos. 2,581,850; 2,506,294 


ORANGE, N. J. 
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New...from Pfizer Research 


Progress has been made in antibiotic therapy 
through the use of absorption-enhancing agents, 
resulting in higher, more effective antibiotic blood 
levels. 


For the past two years, in a continuing search 
for more effective agents for enhancing oral anti- 
biotic blood levels, our Research Laboratories 
screened eighty-four adjuvants, including sorbitol, 
citric acid, sodium hexametaphosphate, and other 
organic acids and chelating agents as well as phos- 
phate complex and other analogs. After months of 
intensive comparative testing, glucosamine proved 
to be the absorption-enhancing agent of choice. 
Here’s why: 


1 Crossover tests show that average blood levels 
achieved with glucosamine were markedly higher 


d d than those of other enhancing agents screened. In 
CO mM po U Nn S teste some cases this effect was more than double. 
2 Of great importance to the practicing physi- 
cian is the consistency of the blood level enhance- 
ment achieved with glucosamine. Extensive tests 
show that the enhancing effect with glucosamine 


occurs in a greater percentage of cases than with 
any other agent screened. 


3 Glucosamine is a nontoxic physiologic metabo- 
lite occurring naturally and widely in human se- 
cretions, tissues and organs. It is nonirritating to 
the stomach, does not increase gastric secretion, 
is sodium free and releases only four calories of 
energy per gram. Also, there is evidence that glu- 
cosamine may favorably influence the bacterial 
flora of the intestinal tract. 


For these reasons glucosamine provides you with 
an important new adjuvant for better enhance- 
ment of antibiotic blood levels. Tetracycline, po- 
tentiated physiologically with glucosamine, is now 


CO aa DO un d un ex cel led available to you as COSA-TETRACYN. 


Capsules 250 mg. and 125 mg. 


COSA-TETRACYN 


GLUCOSAMINE-POTENTIATED TETRACYCLINE 


The most widely used 
broad-spectrum antibiotic 
now potentiated with 
glucosamine, the 


PrizeR LABORATORIES enhancing agent of choice 
Division, Chas. Pfizer & Co., Inc. 
Brooklyn 6, N.Y. 


*Trademark 


5 
* 
| 
i 
vine: 
: 4 
Cr 
* 
q 


VER 


to new 
and improved 
technics 


h | in surgery 
pr 0 e Ht = How to insure adequate serum drainage after 


radical neck dissection. 


= 
S$ 0 ut i 0 l : Use continuous suction negative pressure and 


dress with Aeroplast.® 
As an integral part of this procedure, Aeroplast 
spray-on surgical dressing performs a double function. 


First, sprayed around the stab wounds holding drains, it 
assures airtight closure for efficient negative suction. 
Second, sprayed onto the primary incision, Aeroplast 
dresses the difficult neck area lightly, but occlusively, 
with a flexible plastic film which does not become 
disarranged or uncomfortable. 


Aeroplast plastic surgical dressing is a versatile 
instrument which the imaginative surgeon can use 
to solve other difficult or unusual dressing problems. 


For successful use of Aeroplast, the aerosol con- 
tainer should be held at least 10 or 12 inches away 
from the area to be dressed. Then spray it on lightly 
—just a swish over the wound—and let it dry for 
30 seconds. Apply two more times, still allowing 
sufficient time for drying and still at a distance of 
10 or 12 inches. Don’t expect to see a heavy, thick 
film. Three, light quick sprays form a film which, 
although transparent and barely visible, is an effi- 
cient surgical dressing and bacterial barrier. 


If hemostasis is incomplete, a single layer of 
gauze may be placed along the incision while the 
first spray of Aeroplast is still sticky. Then continue 
technic as above. 


Use of Aeroplast in both operative and traumatic surgery has been 
widely documented. May we send you reprints and literature? 
AEROPLAST CORPORATION, 420 DELLROSE AVENUE, DAYTON 3, OHIO 


®AEROPLAST— plastic surgical dressing 
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the “solution” to 
80-95% 
of fluid balance problems 


omeolytes 


A practical system for fluid balance therapy 
is now possible using only four’ solutions. 
These solutions, the Mead Johnson Homeo- 
lytes, can be used to provide electrolytes and 
water for maintenance or repair in 80 to 95% 
of patients with fluid balance problems. 
Homeolyte dosage can be readily individ- 
ualized for infants, children and adults. 


Homeolyte Solutions simplify many fluid bal- 
ance problems for the busy physician. An 
easy-to-understand Homeolyte Information 
Kit describing the rationale and use of the 
new Homeolyte Solutions is available. Write 
to: Parenteral Products, Mead Johnson, 
Evansville 21, Indiana. 


MEAD JOHNSON 


SYMBOL OF SERVICE IN MEDICINE 
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MORTIC TRANSPLANT 


No. 4 of an operative series—for details, see next page 


The Best Surgeon’s Glove in the World: b's 


Brown Milled Surgeons’ Gloves by SF ARLE & 


— oO Maximum tactile sensitivity assures unmatched “sightless seeing.” 


Minimal radial bind provides maximum hand comfort. See 
Modified Starch 
DUSTING POWDER Non-skid surface affords more positive handling when wet. in! 
MICRO-PULVERIZED 
APPROX. 1% GRAMS Hypoallergenic properties minimize the possibility of contact dermatitis. 


SEAMLESS 


> 
Dust with 'EZON! the superior, non-inflammatory, rubber lubricating powder for all surgical gl Bal 
surgical gloves 


KEY ADVANCES IN OPERATIVE TECHNICS*— Aortic Transplant’ 


1. Drawing (left) shows coarctation of the corta—an accepted 2. Coarctation is illustrated in usual site with prearterial and 
indication for blood vessel replacement. Inset depicts patient postarterial stenotic dilation. Note mottled appearance around 
in lateral position and start of incision. stenosis indicating calcification. 


3. Vagus nerve is retracted to left. Ligamentum arteriosum has 4. Wide excision of stenotic lesion is unavoidable due to the 
just been tied off and divided. Finger gently frees the stenotic extent of calcification of the aorta wall. intercostals have been 
congenital lesion. Note tortuous intercostal arteries. previously tied off. Inset shows tiny lumen from below. 


5. Homologous arterial transplant being sutured in place. 6. Coarctation clamps are removed following the end to end 
Technic combines an everting intimal-to-intimal approximation implantation of the homograft. Note the sharp everted edges 
(Gross and Hufnagel) and a continuous over-and-over suture indicating correct suturing technic. 

(Carrel). 

Aortic transplant is one of a series of surgical drawings in color illustrating important 

new procedures perfected during the past decade. It is brought to you as a service by *Based on an opinion 
Seamless, the world’s largest manufacturer of surgeons’ gloves. If you would care to survey of 2,500 general 


examine any of the Seamless Gloves ... Brown Milled, White or Brown 'Limber-Latex,' oiaienil 


or the new 'Crest' for eye, brain, cardiac and vascular surgery, write for a sample 
giving your glove size. 


1. Glen, Frank; Keefer, Edward B.C.; and Lazzarini, A. Alfred: The Surgical Clinics of North America (W. B. Saunders 
Company) 36:1, 1956, New York Number. 


SURGICAL RUBBER DIVISION 


THE SEAMLESS COMPANY 


NEW HAVEN 3, CONN., U. S. A. 
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What ensble Breakfast 


IN the diet planned to reduce obesity it appears 
especially important that the total allowed calorie 
intake be well distributed over the day’s customary 
three meals. A ratio of approximately 25% of the 
day’s calories at breakfast, 35% at luncheon, and 
40% at dinner has found wide acceptance. 


Thus a sensible reducing regimen begins with a 
sensible breakfast—one which contributes a reason- 
able share of the day’s total requirement of all essen- 
tial nutrients, provides approximately one-fourth of 
the day’s calories, and prevents undue hunger and 
helps maintain acuity during the morning hours. 


A bowl of steaming oatmeal (34 cup cooked oat- 
meal, 4 ounces skim milk, and 1 level teaspoon 
sugar) fits well into such a breakfast, whether the 
total calorie allowance be 1000, 1200, or 1600 cal- 


| ories per day. 
IN POSTSURGICAL NUTRITION 
oatmeal finds a well-merit- 
ed place as soon as feed- 
ings no longer need be 
limited to clear liquids. Its 
high nutrient value and 
blandness aid in rapid, un- 
eventful re-alimentation. 


Quaker Oats and Mother’s Oats, the two brands 
of oatmeal offered by The Quaker Oats Company, 
are identical. Both brands are available in the Quick 
(cooks in one minute) and the Old-Fashioned vari- 
eties which are of equal nutrient value. 


-—— NUTRIENT CONTENT OF THE OATMEAL BREAKFAST SERVING 


(% cup cooked oatmeal, 4 ounces skim milk, and 1 level teaspoon sugar) 
Approximately 170 calories 


0.27 mg. 
Pantothenic acid............ 0.66 mg. 


Phosphorus 
Potassium 


0.35 mg. 
1.45 mg. 
Magnesium 


A 300 calorie breakfast of 4 ounces of orange juice, the serving of oatmeal, a slice of 
lightly buttered toast, and coffee or tea (with artificial sweetener, if desired) is a 
sensible, satisfying, and nutritious morning meal in the reducing regimen. 


The Quaker Oats Ompany 


CHICAGO 
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MORCH PISTON RESPIRATOR 


For continuous mechanical hyperventilation 


A simple, dependable unit, especially 
valuable in prevention of paradoxical 
respiration in crushing injuries of the 
chest; also in postoperative respira- 
tory insufficiency, poliomyelitis, brain 


(As described in Armamentarium Vol. II—No. Vill) 
Ask for your copy 


halation valve prevents re-breathing. 
Only two simple adjustments—for 
rate and volume. Hand bellows for 
continuous operation in case of 
power failure or while transporting 


injuries, barbiturate poisoning. Blows 
humidified air into patient's lungs, 
with or without added oxygen. Ex- 


AS-1665—Each (with two exhalation valves) $1,290.00 


MORCH SWIVEL 


TRACHEOSTOMY TUBE 


(for use with MORCH 
PISTON RESPIRATOR) 


Modified standard Jackson trachea tube with 
swiveling T-piece for reliable connection be- 
tween tracheostomy tube and respirator. Pre- 
vents inadvertent rotation and twisting of 
tube . . . does not reduce airway at any 
point . . . permits easy aspiration of secre- 
tions. May be boiled or autoclaved. Tube Size 
4 (BE-214) and Tube Size 6 (BE-216) Each 
$20.50; Tube Size 8 (BE-218) Each $22.50. 


Chicago 12, Illinois 
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patient. 
clear plexiglas case, on rollers. 


WELLER CO. 


330 South Honore Street 


Dallas * Houston * Los Angeles ° Rochester, Minn. 
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Electron Sterilized 


surgical gut 


f Electron sterilized ETHICON Surgical Gut is approximately 
e- 10% stronger, more pliable, easier to handle than ordinary 

I surgical gut. High temperatures used in heat sterilization id 
‘ai symbol is the trademark of are eliminated—yet the lethal ELECTRON BEAM dose is ® 


ETHICON, INC. for electron beam Secs 
sterilization. It identifies Ethicon 

electron sterilized surgical gut 40% greater than that required to kill even the most 

and is your guarantee of maximum 

strength, pliability and sterility. 


@ ETHICON, INC. 1958 resistant micro-organisms. 


ETHICON 


Re 


e SKIN CLOSURES WITH FINER GAUGE NEEDLES THAN 
THE SHARPNESS AND ORIENTATION OF EVER USED BEFORE. Closure is readily made with a 6-0 
THE DEKNATEL “K"” NEEDLE PENETRATING arteriovascular needle, one of the finest gauge needles. 


POINT AFFORDS THESE ADVANTAGES: e EXTREMELY FINE PICKUP WITHOUT TEARING OR 
CUTTING OUT OF TISSUE:— 


e BENDING OF NEEDLES MINIMIZED OR ELIMINATED. Subcuticular bites. The absence of cutting edges and the 
orientation of the point allows the pickup of finest sections 
The point engages the tissue immediately and advancement with minimal trauma. 
is made with minimum effort. Bleeders on the surface of the periosteum and trachea. 
, Sutures can be passed through the finest of layers without 
e NEEDLE HOLDER STABILITY IS MAXIMAL. Since very tearing by the needle. 
little force is needed to advance the point, twisting in the Mucosal layers. Picked up with almost microtome thinness, 
holder is decreased or eliminated entirely ...no matter at as in the LeForte operation. 
what angle the Deknatel “K” Needle is held. 
e PENETRATION OF CARTILAGE WITH THE SMALLEST 
e HEMOSTAT BECOMES A NEEDLE HOLDER WHEN POSSIBLE HOLE, such as costochondral junctions and 
\ trachea. A 6-0 arteriovascular needle easily penetrates the 
DESIRED. Because of the ease of passage, the force of bronchus. “It goes through the bronchus like butter!” 
needle holder jaws is not necessary to stabilize the Deknatel 
“K” Needle. Any ordinary clamping instrument will do. e PASSING OF RETENTION SUTURES. It is no longer nec- 


essary to wrestle a needle through tissue. The Deknatel “K” 
Needle does not “fight” you. 


TECHNIQUES EASILY ACCOMPLISHED e PASSAGE THROUGH AN ARTERIOSCLEROTIC PLAQUE. 
WITH THE DEKNATEL “K” NEEDLE: The Deknatel “K” Needle is sharp enough and tough enough 


to penetrate the calcification. 


e SAME NZIEDLE FOR PERITONEUM, MUSCLE, FASCIA 
AND SKIN. The absence of cutting edges on the Deknatel 
“K” Needle outmodes the necessity for changing from taper 
to cutting edge needles. The Deknatel “K” Needle is all- 
purpose in closure. 


e FINEST APPROXIMATIONS OF SKIN WOUNDS. Because 
of the orientation of the point the very edges of skin are 
sutured with ease, producing superior cosmetic results and 
decreasing the scarring potential. 


For samples, write— 


DEKNATEL svc-24 222 street, QUEENS VILLAGE 29, N.Y. 


control and stability in needle handling 
= EN TRATING PO VER IS PLETE 
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Systemic Anti-inflammatory 


For the First Time a Truly Aqueous Solution in a ONE-VIAL Preparation 


CHYMAR Aqueous is crystallized chymotrypsin in sodium chloride injection 
for intramuscular administration. 


Uses: As a systemic anti-inflammatory and anti-edematous agent for thera- 
peutic and prophylactic purposes. As an adjunctive with antibiotics in the 
treatment of infected wounds and in the prophylaxis of lesions prone to infection. 


Advantages of CHYMAR Aqueous 


The only one-vial aqueous solution of this systemic anti-inflammatory agent 
in pure, crystallized state. Available in a non-allergenic vehicle . . . Painless on 
injection . . . Injectable to last drop through small-gauge needle because it does 
not adhere to vial or syringe wall. 


Supplied: Crystallized chymotrypsin in sodium chloride injection for intramuscular 
use. In 5 cc. multiple dose vials. Each cc. contains 5000 Armour Units. Also available 
Chymar in oil in 5 cc. multiple dose vials. 


1. Bump on head with laceration 2. Big bruise of buttocks 3. Hemorrhoidectomy 
4. Fracture of forearm 5. Breast biopsy 6. Bursitis of elbow 7. Hernia repair 8. Ankle 
sprain 9. Phlebitis 10. Episiotomy 


THE ARMOUR LABORATORIES 
A DIVISION OF ARMOUR AND COMPANY + KANKAKEE, ILLINOIS 
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Therapeutic Nutrition in Chronic Disease 


and Protein Nutrition 


in Vascular Disease 


\ \ hether the eventual solution of the problem of 
atherogenesis will come out of the field of dietetics, bio- 
physics, or pharmacology, one fact remains undeniable: 


Adequate protein nutrition is considered of impor- 
tance for the age group most commonly affected by 
disease of the vascular system, so that the demands of 
good nutritional health might be met. 


Meat is outstanding among protein foods. It supplies 
all the essential amino acids, and closely approaches the 
quantitative proportions needed for biosynthesis of 
human tissue. 


In addition, it is an excellent source of B vitamins, 
including B, and By», as well as iron, phosphorus, potas- 
sium, and magnesium. 


When curtailment of fat intake is deemed indicated, 
meat need not always be denied the patient. Visible fat 
obviously should not be eaten. But the contained per- 
centage of invisible (interstitial) fat is well within the 
limits of reasonable fat allowance. 


The nutritional statements made in this advertisement 
have been reviewed by the Council on Foods and Nutri- 
tion of the American Medical Association and found 
consistent with current authoritative medical opinion. 


American Meat Institute 
Main Office, Chicago... Members Throughout the United States 
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Inerican (ys ope Makers. 
PELHAM 


PARKWAY 


OR THE MOST DISCRIMINATING SURGEON 
Gloves are produced of latex with — ; 
Formed to contour of hand—afford extra con juce 
Retain their shape—are tough and highly tear resistant. 


steel 


Stainless 


Os 
WG 


the Kapp-Beck’ 
Serration® 


Another Important Development 
in Cardiovascular Instruments 


by SKLAR 


Patent ductus clamp 
straight or angular 


Satinsky 
vena cava clamp 
These Sklar instruments with the 


new Kapp-Beck Serration have been 
clinically evaluated and found to be 
highly acceptable for all procedures 
in the cardiovascular field. 


Blood vessel clamp 
large or small curve 


The rounded shoulders of the teeth 
minimize trauma and insure a posi- 


| 
tive grip with gentle pressure of the _ ey oe 


jaws. | Coarctation clamp 
| straight or angular 
| 


Available through accredited Surgi- 
cal Supply Dealers. 


LONG ISLAND CITY, N. Y. 


Bronchus clamp, angular 


Cardiovascular Instrument Brochure 


available upon request 


* Patent_2,796,065 


Bulldog clamp 
2”, 3”, 
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NOLUDAR’ Roche 


methyprylon 


At bedtime or for pre-dawn insomnia 
Non-barbiturate, relatively 
non-habit forming 

e No morning mental haze— 

a ringing telephone or alarm clock 

easily rouses the patient 

at any time during sleep. 
| e Broad safety margin 
e The physician's personal hypnotic — 
Noludar is advantageous when it is 
| necessary to answer the telephone 
| or go on a call at night. 


DOSAGE: 


two 200 mg tablets gently but firmly 

put the confirmed insomniac to sleep. 
one 200 mg tablet lulls the geriatric 

or pediatric patient to sleep. 
one 50 mg t.i.d. provides 

daytime sedation without drowsiness. 


ROCHE LABORATORIES 
Division of Hoffmann-La Roche Inc 
Nutley 10, New Jersey 


Roche — Reg. U.S. Pat. Off. 
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Gillies and Millard 


THE PRINCIPLES AND ART OF 
PLASTIC SURGERY 


Two 
Volumes 
Boxed 


> 
> 


2472 
illustrations 
122 in 
color 


Little, Brown & Co., publishers 
of good books since 1837, are 
proud to have had the privi- 
lege and excitement of pub- 
lishing this remarkable book. 


r= = AUTOGRAPHED COPIES WILL BE SENT ON THE FIRST 50 ORDERS RECEIVED == 


Little, Brown & Co. 
34 Beacon St., Boston 6, Mass. Name 


é PRINCIPLES AND ART OF PLASTIC SURGERY for 30 days’ 

I free examination. | will either return the book at the Address 

& 


end of that time or you may bill me for $35.00. If my 
order is among the first 50 copies received, | under- 
stand | will receive an autographed copy. City Zone State. 


i 
i 
Please send me a copy of Gillies and Millard's THE i 
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in gastrointestinal hemorrhage 


*¢ bleeding...was immediately controlled” 


as has often proved...lifesaving when all 
other methods failed’’*k 


KOAGA 


In his recent report of 40 cases of gastrointestinal bleeding, Jackson states that 
“,..Koagamin produced dramatic results. The solution will not stop the hemorrhage 
of a large sclerotic vessel, but it has often proved effective and lifesaving when all 
other methods failed.”* 


KOAGAMIN acts on the late phases of the clotting mechanism, rapidly checks venous 
and capillary bleeding regardless of cause. It has an outstanding record of safety 
during 19 years of use in general surgery, internal medicine, obstetrics and gyne- 
cology, urology, ophthalmology and otorhinolaryngology and dentistry. 


KOAGAMIN, an aqueous solution of oxalic and malonic acids for parenteral use, is supplied in 10-cc. 
diaphragm-stoppered vials. 


% Jackson, A. S.: Journal-Lancet 76:45 (Feb.) 1956. 

CHATHAM PHARMACEUTICALS, INC « NEWARK 2, NEW JERSEY 

Distributed in Canada by Austin Laboratories, Limited, Guelph, Ontario oezse 
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. . . because the Cerethermic finish 
provides superior handling qualities 


and smoothness, preserves suture 
y strength after repeated sterilization. 
‘positive identification, instant selec- 


tion of the correct suture size, without 
error. 


because Gudebrod offers a com- 
plete line, pre-sterilized or ready for 
sterilizing, in the most modern, con- 
venient packaging. 


... because Gudebrod’s unique con- 
trol of every stage of manufacture, 
plus 87 years’ experience in the suture 
field, is your assurance of unvarying 
high quality in non-absorbable sutures. 


Specify Gudebrod sutures for the 
“Champion” in every way. 


sutures with Min- _ n dry 


umatic @needie ubber tut 


al Division: 225 West Executive Offices: 12S 
St, New York 1,.N.Y. ‘12th, Philadelpt 
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takes the SQUEEZE 


off your knees 


exclusive 
pedestal design 


lets you work closer 
to patient 


Steelux eases the strain of long exam: 
ining hours by eliminating unnecessary 
steps and knee pressure. Permits the 
physician to sit, stand and work closer 
to patient .. . allows free movement 
around table. Retractable, push-button 
stirrups, and foot pedals for convenient 
lowering of top are two more advanced 
mechanical and treatment features of 
Shampaine’s Steelux furniture. 


CHOOSE FROM 130 
DIFFERENT COLOR COMBINATIONS 


Steelux offers 15 solid enamel 
colors or four wood-grain enamel 
finishes in combination with eight 
upholstery colors. 1920 S. JEFFERSON . ST. LOUIS, MO. 
FREE OFFICE PLANNING SERVICE 
a complete consulting service to 
help you with floor planning and 
interior decoration of all your 
offices. Write for details. 
THE WORLD'S MOST COMPLETE LINE OF EXAMINING ROOM FURNITURE 
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Skin graft donor site after 2 weeks’ treatment with... 


petrolatum gauze—still | FURACIN gauze— 
largely granulation tissue completely epithelialized 


OBJECTIVE EVIDENCE OF 
SUPERIOR WOUND HEALING 


was obtained in a quantitative study of 50 donor 
sites, each dressed half with FURACIN gauze, 
half with petrolatum gauze. Use of antibacterial 
FURACIN Soluble Dressing, with its water-soluble base, 
resulted in more rapid and complete epithelialization. 
No tissue maceration occurred in FURACIN-treated 
areas. There was no sensitization. 

Jeffords, J. V.,and Hagerty, R. F.: Ann. Surg. 145:169, 1957. 


FU RAC IN “sr @ e@ brand of nitrofurazone 


the broad-range bactericide that is gentle to tissues 


spread FUuRACIN Soluble Dressing: FURACIN 0.2% in water- 
soluble ointment-like base of polyethylene glycols. 


sprinkle FURACIN Soluble Powder: FURACIN 0.2% in powder 
base of water-soluble polyethylene glycols. Shaker-top vial. 


spray FURACIN Solution: FURACIN 0.2% in liquid vehicle of 
polyethylene glycols 65%, wetting agent 0.3% and water. 


EATON LABORATORIES, NORWICH, N.Y. 


Nitrofurans—a NEW class of antimicrobials—neither antibiotics nor sulfonamides °, (. 
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COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


INTENSIVE POSTGRADUATE COURSES 
STARTING DATES—SPRING, 1958 


SURGER Y—Surgical Technic, Two Weeks, March 24, . MEDICINE—General Review Course, Two Weeks, 
April 21, May 12 May 12 
Surgery of Colon and Rectum, One Week, April 7 Electrocardiography & Heart Disease, Two Weeks, 
Basic Principles in General Surgery, Two Weeks, March 17 
April 7 Hematology, One Week, June 2 
Treatment of Varicose Veins, April '7, May 5 Gastroenterology, Two Weeks, April 14 
Gallbladder Surgery, Three Days, March 31 
Surgery of Hernia, Three Days, April 3 : PEDIATRICS—T wo-Week Intensive Course, April 21 
Weeks, ; One Week, 
i &? Traumatic Surgery, Two Weeks, Weeks, May 5 
March 17 
Breast & Thyroid Surgery, One Week, May 5 a X-Ray, Two Weeks, 
GYNECOLOGY & OBSTETRICS—Office & Opera- Clinical Uses of Radioisotopes, Two Weeks, 
tive Gynecology, Two Weeks, March 17 _ May 5 
Vaginal Approach to Pelvic Surgery, One Week, ’ 
April 28 UROLOGY—Two-Week Intensive Course, April 14 
General & Surgical Obstetrics, Two Weeks, Cystoscopy, Ten-Day Practical Course, by 
March 31 appointment 


TEACHING FACULTY—ATTENDING STAFF 
of Cook County Hospital 
Address Registrar, 707 South Wood Street, Chicago 12, Illinois 
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a pause for reflection ... Operation finished. | You sit back and 
relax. Blockain* anesthesia lasted long enough with one small injection so that you 
were easily able to proceed from incision to closure without pause for reinjection. 
Longer anesthetic duration... You did that accurate reapproximation of skin 
edges without distortion from freshly introduced anesthetic. And more, Blockain 
persisted post op.—you had no complaints of uncomfortable splints, dressings or 
tender tissues. Rapid onset, too... You recall that the pre-incision wait was 
avoided. A case to remember: A 78-year-old patient, arteriosclerotic, poor liver 
function with a transcervical fracture of left femur, underwent a one-hour-and-20- 
minute operation, involving internal fixation of the fracture and the placement of a 


Smith-Petersen nail, with one injection of Blockain. Effect of anesthetic: “excel- 


lent.” Onset of anesthesia: “rapid.” Only 60 cc. of Blockain was used. A whiff of 


nitrous oxide was given at the time of actual hammering, to spare the patient emo- 
tional trauma. There were no side effects. BLOCKAIN, 30 cc., 0.5% (5 mg./cc.). 
Write GEORGE A. Breon & Co., 1450 Broadway, N. Y. 18 for additional information. 


2+PROPOXY DERIVATIVE OF 2-DIETHYLAMINOETHYL 4-AMINOBENZOATE. * srockain® BRANO OF PROPOXYCAINE HYDROCHLORIDE BREON. 
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LILLY AND COMPANY e 


REMOVES 
COMMON: 


Ouauity /imteRity 


Improves 71% of patients who complain of pain 


In anxiety associated with pain, 
‘Ultran’ enhances the effectiveness 
of an analgesic. Many other clinical 
conditions associated with anxiety 
states are similarly benefited, such 
as premenstrual tension, menopause, 
insomnia, and psychosomatic illnesses. 

In both preoperative and post- 


*Ultran’ (Phenaglycodol, Lilly) 


INDIANAPOLIS 6, 
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operative patients, ‘Ultran’ estab- 
lishes a calmer state of mind. When 
the patients are overly concerned 
regarding their future and their 
health, ‘Ultran’ will assist you to 
promote a healthful mental outlook. 


300-mg. pulvules; usually 1 t.i.d. 


INDIANA, 


U.S.A. 


874022 


- 
: 
ay 
‘ 
Pig 
— 
4 
i ate as 


COMMEMORATIVE ISSUE 


DEDICATED TO 


SIR HAROLD DELF GILLIES 


Guest Editor 
NEAL OWENS, M.D. 


THE AMERICAN JOURNAL OF SURGERY, INC. 
February 1958 Issue 
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Harold Delf Gillies 
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The American Journal of Surgery 


VOLUME 95 FEBRUARY 1958 NUMBER TWO 


To Sir Harold Gillies 


» the natural order of things man is privileged _ for good instead of being dispersed in the direc- 
to know in each generation only a few rare _ tion of intrigue, selfish political alliances and 
individuals who possess those qualities which — evil commitments, which can only result in the 
set them apart from their fellow men. It is im- — destruction of mankind and serve to make life 
pressive to find such an individual and yet unbearable. A comparative study of the two 
more so to find one who possesses many talents, clearly reveals the potential which could result 
each of which is developed to a surprising de- _if proper efforts were applied by all to the 
gree of perfection. Each of us who has been __ revolving weather vane of human endeavor in a 
absorbed in the development of plastic surgery | manner which would direct our productive 
during our lifetime has been privileged to know __ efforts for good. 
such a man—Sir Harold Gillies. Sir Harold The reward for outstanding and productive 
has been a commanding figure throughout his —_- work is more work, for work—like virtue—is 
entire career, achieving superlatives in each of _ its own reward. Fortunately, however, the 
his many endeavors. depth of response in the hearts of our fellow 
Seldom does one see a single individual en- __ men is true appreciation and gratitude for love 
gaged in such a wide variety of pursuits and _and kind consideration. Because of this, Sir 
find that he excels in each of them. To know a__— Harold has the reward of a wealth of gratitude 
man who excels in surgery is a rare treat, but —_and affection in the hearts of countless hundreds 
to know a surgeon who also excels in athletics | who have been the recipients of his sincere 
(rowing, golfing and fishing), painting, teach- —_and studious attention. This group will ever be 
ing, writing and music, and who is a humorist, _— grateful to have known him, and shows an 
is phenomenal. These varied achievements almost worshipful attitude in their appreciation 
serve to indicate the stature of the many- for his concern. These expressions of true emo- 
faceted figure which we have grown tolove and _ tional response represent a lasting and satisfy- 
admire in the person of Sir Harold, or Giles, as ing reward far surpassing that which could 
he is affectionately known to his close friends. | come from material things, for they are of a 
Fortunate indeed is a profession which in- quality beyond the reach of purchase. 
cludes a confrere with such accomplishments; As a testimonial of the deep appreciation 
fortunate, too, is the country which can claim __ whichstems from the hearts of your fellow men, 
such a citizen. Even more fortunate are those Sir Harold, each recorded chapter in this dedi- 
needy ones who have benefited by his skill in cated edition is an expression of the love and 


plastic surgery. Equally blessed are those com- __ respect which is held for you by your confreres. 
prising the large group who have so eagerly No greater depth of human emotions could 
absorbed the wisdom of his teachings, and sub- emanate from that vast panorama of grateful 
sequently have been privileged to apply those _ patients, which has increased to a fabulous 
principles to the needy in their respective areas. | number down through the years, than is con- 


As a result of these efforts of one man, the _ tained in the expression of tribute comprising 
world has become a better place in whichtolive this issue. It is with the greatest respect and 
and existence in the present troubled world appreciation for a productive and exemplary 
has for many been made more worth while. __ life devoted to the service of your fellow man 


The example of one man has served, by com- that this edition is respectfully dedicated. 
parison, to bring into sharp relief the vast good NEAL OWENS, M.D., 
of which one is capable when effort is channelled New Orleans, Louisiana 
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SCIENTIFIC PAPERS 


Reconstruction of the Thumb 


STERLING BUNNELL, M.D.,* San Francisco, California 


F hp sang is a valuable member as we use it, 
but it is not indispensable if the fingers 
have full movement. If a thumb is lost early 
or congenitally, it is scarcely missed as the 
other digits learn compensatory motions. If 
the other fingers have limitations of side and 
to and fro motions, there is much loss if the 
thumb is gone. 

Top acrobats are the gibbon and the spider 
monkey. The gibbon holds his rudimentary 
thumb at the side of his hand, and the spider 
monkey has no thumb but has a very prehensile 
tail. In the animal world are many examples 
of directly prehensile digits in feet and hands, 
such as the chameleon, cuckoo, woodpecker, 
parrot, kingfisher, road runner, crab, aye-aye 
and tarsus monkey. 

In the development of our thumbs the first 
flexor digitorum profundus muscle has sepa- 
rated off to be the flexor pollicis longus, and 
the carpometacarpal joint has turned around 
to give versatile motion to and from the hand 
in all directions. The thumb easily spreads from 
and works against the radial and volar surfaces 
of the fingers. Seven intrinsic muscles have 
modified to give the thumb these new motions, 
spreading forward, opposing and adducting 
across the fingers. These let the thumb work 
well against the fingers. The pad in the squirrel’s 
hand serves well for prehension as a thumb. 
Our gripping power is not particularly vested 


in the thumb. It is dependent on the action of . 


the ulnar nerve in flexing, by the intrinsic 
muscles, the proximal finger joints and also the 
flexor pollicis brevis and adductor muscles in 
flexing the metacarpophalangeal joint of the 


* Deceased. 
American Journal of Surgery, Volume 95, February, 1958 


thumb, all supplied by the ulnar nerve. The 
long flexors of the digits then carry on. 

In reconstructing a new thumb, we should 
plan on giving position, stereognosis and mo- 
tion. Position is essential. Many thumbs are 
constructed where they are useless. The thumb 
should be in a zone where the fingers can con- 
tact against it and also flex on past it. The 
fingers have about 114 inches of lateral motion 
to by-pass or work against the thumb so this 
should be utilized. 

A thumb should have good sensation and 
preferably the ability of stereognosis, as it is 
one of the three important digits constituting 
the eyes of the hand. Sensation afforded by a 
split-skin graft or by an abdominal skin graft 
is far insufficient in quality to serve well as a 
thumb. We need special touch corpuscles, 
especially in the volar parts of the hands and 
feet with their original nerve connections to 
give good stereognosis. An object pressed 
against the abdominal skin cannot be properly 
identified, as specialized touch corpuscles for 
stereognosis are not present. Therefore, a 
pedicle skin graft from the abdomen will not 
give stereognosis. Wherever possible a new 
thumb should be covered by a pedicle of skin 
with its natural nerve connections so that nor- 
mal touch will be restored or maintained. 

The third essential for a new thumb is 
motion. This may depend on how much bony 
structure remains in the stump and how many 
thenar muscles there are to move it. A movable 
stump is of great advantage. We can graft half 
a joint, but not raw bone or bone grafts into a 
joint. Surrounding muscles and tendons at- 
tached to the new digit act well. If we can add 
movability to the thumb and fingers, there is a 
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great advantage in acquiring the sense of 
stereognosis, which is tactile sense combined 
with muscle, tendon and joint sense for size 
and shape, all of which enter into stereognosis. 


MAKING A SIMPLE THUMB 


If a hand is without a thumb, it is possible 
to build a new thumb by a bone graft and a 
tube pedicle of skin that will be useful only if 
the remaining digits have sensation and can 
work against it. Even if the wrist alone moves 
well, a prosthetic thumb can be placed where 
the remainder of the hand can work against it, 
using the wrist as a motor and supplying, in 
addition, a small split hand hook. A thumb 
post and a finger that does not feel or move is, 
of course, useless. 

A post for a thumb or even a prominent 
hump on the base of the palm is useful if the 
fingers are movable, for a short thumb is a good 
thumb. Whenever possible, a tongue of good 
tactile skin should cover its working parts, 
placing it by a Z-plasty from the vicinity. 

Such a thumb can be constructed in one 
procedure followed by one more to disconnect 
the pedicle. (Fig 1.) The scar is excised and 
skin borders on the hand are undermined. The 
bone base is then shaped and a post of cancel- 
lous bone from the iliac crest is carved and 
broadly based on the trapezium or scaphoid 
bones and pinned firmly. A tube pedicle i is then 
raised in one procedure and sutured in place 
over the bone post. If possible, a flap of skin 
with sensation is swung over the tactile part 
of the post. Fluff pressure dressings are applied. 
A scultetus bandage is passed across under the 
back and its tails are brought around and in- 
corporated in the half plaster cast that holds 
the hand in place for the next three weeks. All 
incisions which result in contracting line scars 
should be placed so they do not coincide with 
motions that give push and pull, thus resulting 
in lines of hypertrophic contracture and flexion 
contractures. 


PHALANGIZATION 


Phalangization is deepening an interdigital 
cleft so that the metacarpals will act as pha- 
langes. It is very useful in widening a thumb 
cleft or whenever digits are too short and need 
independent motion for prehension. If there is 
a web, a large Z-plasty may suffice, but if there 
is insufficient skin to cover the cleft, one or two 
metacarpals may be removed. By removing the 


Reconstruction of Thumb 


Fic. 1. Patient A. L. With a skill saw, the right thumb 
had been amputated through the base of the meta- 
carpal. In one operation the cicatrix was excised, an 
iliac bone graft was pinned onto the stump of the meta- 
carpal, and a tube pedicle was applied. This gave the 
patient a very useful movable stub of a thumb. The 
natural skin over the thenar eminence was swung up 
to cover the tactile surface of the thumb for stereognosis. 


index metacarpal, the thumb cleft is widened 
and deepened, and the thumb can work well 
on the end of the third metacarpal. By remov- 
ing the metacarpal of the ring finger, a new 
digit is provided and this fifth digit has as much 
as 2 inches of motion at its tip when freed from 
its fellows. Such a three-fingered hand is very 
useful. In deepening the cleft, points of skin 
are swung across it from the palm and dorsum 
to establish the depth of the cleft. Whatever 
other skin is available from the amputated 
digit or by free skin graft is used to cover the 
remainder of the cleft. Sometimes a tendon 
T-transfer is done for better prehension of the 
two marginal digits. 


TRANSFERRING DIGITS FROM HANDS OR FEET 


Often a finger of one hand or a toe and part 
of a foot have been transferred to the other 
hand to act as a thumb. I have seen some of 
these cases. Some had fairly good appearance, 
but none were really satisfactory. The annular 
scar cut everything and the nerves had not 
been accurately sutured together; therefore, 
the nutrition and stereognosis was so far below 
normal that the new thumb could hardly be 
considered a success. Movement was often 
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Fic. 2. Patient R. W. The thumb and the adjoining part of the dorsum of the 
hand had been lost by gunshot wound, and a pedicle skin flap was applied to 
the hand. The index finger had been amputated through its distal joint and the 
thumb through the base of the metacarpal. On October 10, 1951, at Letterman 
Army Hospital, the index finger was pollicized. The skin at its base was com- 
pletely circumscribed. The two volar digital vessels and nerves were exposed 
and preserved, and these were used as a neurovascular pedicle by which this 
finger was transferred to act as the thumb. The nerve to the second digital 
cleft was slit back to the base of the palm and the vessels to the long finger were 
cut and tied to preserve the blood supply to the index finger. The distal part 
of the metacarpal of the index finger was thrust into the base of the metacarpal 
of the thumb and held by one Kirschner wire. The long extensor tendon was 
preserved but shortened and rejoined. Photographs show condition after opera- 
tion. Stereognosis, position of thumb and motion were achieved. The metacarpal 
of the index finger has been fused to that of the thumb. 


missing as the tendons had not been joined. 
There was also the deformity at the donor site. 


POLLICIZATION 


Pollicization is a very good way of con- 
structing a thumb, providing that the three 
essential requirements are complied with: 
movement, stereognosis and positioning. I 
made the first such thumb on April 10, 19209, 
and recorded it in 1931 [1]. 

Nerves and blood vessels were transferred 
using a skin bridge; all tendons were transferred 
and extra tendons were connected up for con- 
siderable additional strength. The patient 
worked as well and as fast as his fellow car- 
penters for nineteen years. Since then, during 
and after World War 11 the operation has been 
done many times using a skin bridge for 
circulation. 

Hilgenfeldt [5], in 1950, published a small 
booklet describing pollicization using a bridge 
of skin and preserving tendons and _ nerves 
when possible. 
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POLLICIZATION ON A NEUROVASCULAR PEDICLE 


A still further advancement in pollicization 
is the use of the neurovascular pedicle and 
elimination of the skin bridge. The use of a 
vascular pedicle is old. It was used by Gersung 
[4] in 1887 to transfer a patch of skin. Esser [3], 
in 1917, called it an island flap. It has been used 
many times since by passing the flap to be 
grafted and the vascular pedicle beneath the 
intervening skin to the new site. It had not 
been used, however, to transfer a whole digit. 

In 1948 I filleted a useless index finger, cir- 
cumscribed the skin and conveyed it to cover 
a thumb web space. One of the arteries was 
occluded but the other proved adequate to 
transfer the flap. 

Encouraged by this, on October 10, 1951, I 
transferred a whole digit, completely circum- 
scribing it and transferring it on a neurovascu- 
lar pedicle and some tendons. (Fig. 2.) The 
nerve to the second interdigital cleft was split 
to the base of the palm so that each branch of 
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Fic. 3A and B. Patient D. W. G. The thumb was amputated by a naval firecracker and the index and long fingers 
injured. At Oakland Naval Hospital, on July 18, 1956, the long finger was pollicized by a neurovascular pedicle and 
the index finger was jogged over to the long finger stump. Both fingers were transferred on neurovascular pedicles. 


the nerve was preserved. At the distal palm the 
arterial branch to the adjoining finger was tied 
off. The distal third of the metacarpal of the 
index finger was pinned by Kirschner wires to 
the stump of that of the thumb. The trans- 
ferred digit lived well and had good circulation 
and normal sensation. Later the tendons were 
connected up. 

There was a case of a firecracker exploding in 
the hand, removing the thumb through the 
base of its metacarpal and badly damaging the 
index finger. (Fig. 3.) The long finger was 
transferred by a neurovascular pedicle to act 
as a thumb and the index finger was jogged 
over to act as a long finger. First, a skin flap, 
both dorsal and volar, was outlined at the base 
of the long finger. As the dissection in the palm 
was carried deeper, the volar digital vessels 
and nerves were uncovered. The nerves to the 
adjoining digits were split to the base of the 
palm, leaving a nerve to the side of each digit. 

The arteries and veins to the second and 
third clefts from the superficial arch were care- 
fully dissected out and left with the long finger, 
an arterial and venous branch on each side of 
the adjoining finger being cut across and li- 
gated. This insured plenty of blood for the long 
finger. The blood supply to the index finger was 
considerably more precarious as the princeps in- 
dices vessel had been injured by the firecracker. 

The second and third interdigital clefts were 
split well back to the base of the palm and 
down the dorsum of the hand so that the meta- 
carpal of the long finger was free except at its 
base. 

The metacarpal of the long finger was then 


cut across with a Stryker saw at the base, as 
was that of the index finger. The index meta- 
carpal was then jogged over to the base of the 
long metacarpal and pinned there by three 
Kirschner wires. The long extensor tendon of 
the long finger was slipped over the dorsum 
of the index finger, and the dorsal skin at the 
base of the index finger was cut across to 
receive it. 

On the volar aspect it was necessary to cut 
across the volar skin opposite the index finger 
in order for the two neurovascular pedicles to 
be placed beneath the skin. This jeopardized 
to a considerable extent the circulation of the 
index finger, as it circumscribed the skin of this 
finger; however, the finger recovered. 

The metacarpal of the long finger was cut 
across and a base was chiseled on the trapezium 
so that when the metacarpal of the long finger 
rested on this carpal surface, the thumb was in 
perfect position. It was fastened there by three 
Kirschner wires. The long flexor and long ex- 
tensor tendons of the long finger seemed to be 
about the right length in their new positions. 

All wounds were then closed with stainless 
steel wire and a fluff pressure dressing was 
applied. Thus, two fingers were transferred at 
once by neurovascular pedicles. 

On the day following the operation circula- 
tion, which had been a little doubtful in the 
index finger, cleared up and remained good. 

When Gillies, a nose and throat surgeon, was 
assigned to the job of plastic surgery for the 
British, he was given it without narrow tissue 
specialization but with an open field which well 
filled his open and imaginative mind. So, for- 


~ 
4, 
; 
gel 
. 
. 
or, 
ray 
4 
x 
a 
171 
Ect 
4 Ya 
\ 


Bunnell 


tunately, with the sky the limit, he tackled all 
plastic problems. The same principle should be 
followed in tackling any problem of reconstruc- 
tion, such as a new thumb. What do we need? 
What is available? What can be done? 

In pollicization by eliminating the skin 
bridge, great versatility is given in placing the 
thumb in its optimum position. By retaining 
its blood supply and nerve supply, its vitality 
is maintained and it can be placed in optimum 
position. The tendons may be carried over. 
They may be lengthened, shortened or adjoin- 
ing tendons may be transferred to the thumb 
for added motion or increased strength. Using 
the principle of what is needed, what is avail- 
able and what can be done, we may not be 
greatly handicapped. 
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Multiple Excision with Occasional Z-Plasty 
for Correction of Disabilities of 
Exposed Surfaces 


FERRIS SMITH, M.D.,* Grand Rapids, Michigan 


on Harold Gillies has perfected and added 
variously and importantly to the technical 
use of the several types of flaps, the choice of 
the source of skin in the flap per se to insure 
its matching the bordering skin in texture, 
color, etc., the safe management of its pedicle 
by tubing, and examples of careful planning 
of the entire procedure. 

I engage again in the many discussions had 
with Giles about final end results and the dis- 
charge of the surgeon’s obligation to his patient. 
These results were cosmetic and not functional. 
The basis of this discussion was described by 
Morestin [2] in 1913 and again in 1915 before 
the major part of the surgery was completed at 
Queen’s Hospital during and after World War 1. 
Gillies’ initial interest in plastic and recon- 
structive surgery resulted from a brief visit to 
Morestin in Paris which was suggested by his 
friend, “‘Bobs” Roberts, a dental and oral 
surgeon who had just finished a tour of duty 
at the American Hospital. He gave Gillies a 
text on fractures of the jaws and face by Linde- 
mann, a German oral surgeon, and said, “Giles, 
why don’t you take up this work?” Sir Harold 
obtained a brief leave from Valadier in Wimer- 
eux, whom he was assisting in the first British 
jaw and plastic unit, and saw Morestin rotate 
and interpolate a large flap to replace a lesion 
of the cheek, partial lip and nose. The pro- 
cedure astounded him. He did not know as yet 
that the technical procedure was many years 
old and that it was employed frequently in the 
clinics of Austria and Germany. 

He returned to England in a few months to 
establish an oral and plastic surgical clinic at 
Aldershot. He shortly acquired an official 
British war permit to inspect the jaw units in 

* Deceased. 


France and eagerly anticipated another visit to 
Morestin’s military hospital where it was re- 
ported that the surgeon was not only doing 
flaps and serial excisions but also experimenting 
with implantations of fat and cartilage. 

Gillies gave the serial excisions only passing 
attention and devoted his thought and abilities 
to the perfection of pedicled flaps and various 
types of free grafts. Morestin was presenting a 
basic, fundamental anatomical principle which, 
fully developed, would permit the surgeon to 
arrive at perfection in discharging his obligation 
to the patient. 

He refused to receive Gillies. I was ordered 
out of his operating room later in the war 
because of my British uniform. 


Properly nourished skin of the several races 
behaves the same everywhere when transferred 
by skilled surgeons. They are able also to 
accomplish fine scratch-like scars except in 
cases of endocrine and body chemical changes 
tending toward hypertrophy and keloid. The 
end results frequently present technical but not 
cosmetic perfection. The color contrasts and 
visible scar defeat this desired objective. 

The oldest procedure in surgical history is 
the simple sliding flap which is used in ordinary 
wound closure. This skin flap is detached to 
the required degree by knife or scissors sepa- 
ration of the connective tissue between the 
derma and superficial fascia. This is one of the 
basic cardinal principles in my conception and 
technic of “multiple excision.” The separation 
of the skin of the entire cheek and neck as 
desired is accomplished quickly, safely and 
usually bloodlessly by blunt dissection with 
flat-bladed, round nose scissors. There are 
several small bleeding points in the initial peri- 
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aural incision, through and about which the 
entire procedure is managed. 

Morestin excises some portion of the lesion and 
depends on the elasticity of the bordering skin, 
which rapidly recovers from strong tension, for 
approximation. He strongly advises against 
undermining the bordering skin. This permits 
frequent excisions. He has operated upon some 
patients as frequently as each three or four 
days. Staige Davis enthusiastically adopted 
and popularized the method. He stated, 
“Ordinarily, I prefer not to undercut as under- 
cutting tends to make more scar, and tissues 
do not loosen as readily for the secondary oper- 
ations.”’ This is not true if the undercutting is 
done in the proper plane. 

The Z-plastic procedure was first described 
by Dénonvilliers [1] in 1856. It has been dis- 
cussed in the literature since as a method of 
corrcting scar contractures. The numerous 
other possibilities of its usefulness, both alone 
and in combination with other principles, 
appear to be unappreciated. Davis and Kit- 
lowski [11], in their article dealing with the 
usefulness of Z-plasty for correction of scar 
contractions, stated, ‘‘We find that there are 
many who do not understand the procedure 
at all, or realize its usefulness.” 

The recognition some years ago of the possi- 
bilities of the physiological and anatomical 
principle presented by Morestin in his “serial 
excisions” impelled me to undertake the certain 
accomplishment of the desired result. 

I recognized the certainty of replacing the 
lesions of the face, nose and lip by advancement 
with normal skin from the cheek and neck, and 
also that there would be visible scar regardless 
of its fineness. I also anticipated that the direc- 
tion of the plastic tension would produce 
ectropion, alar distortion, displacement of lip 
commissure, etc. The objective was approached 
with careful observation of the effects of the 
healing process, constant meticulous self-criti- 
cism and the certainty that the desired result 
would be obtained by trial and error. 

Gillies states in the chapter on “Principles”’ 
of his recent excellent text the fundamentals 
which have guided me through the years 
toward accomplishment of ultimate “per- 
fection” in the technic under discussion. His 
trainees on a three-year service were not 
allowed use of surgical instruments during 
their initial year except for removal of stitches 
and the making of incisions for drainage. They 
obtained a history, examined the complaint or 
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desire of the patient, planned each detail of 
the correction, submitted this for criticism and 
instruction, followed the case through surgery 
and, finally and very importantly, supervised 
the postoperative care until discharge of the 
patient. 

It was first noted that the preaural incision 
could be placed out of sight except about 3¢ 
inch anterior to the antihelix. Next, the ec- 
tropion problem: A considerable number of 
congenital and traumatic lesions was con- 
stantly present. This was the most trying of the 
“trial and error” efforts. Fixation with a No. 
2-0 plain catgut stitch through the peri- 
chondrium of the external canal and horizontal 
tension across the infraorbital bony margin 
with a stitch through the periosteum just below 
the canthus solved this problem. Sufficient re- 
laxed skin above this line was provided to pre- 
vent any tension disturbing the horizontal 
fixation. 

The preaural and cervical scar caused by the 
elastic traction of the submaxillary and lateral 
cervical skin as seen in Case 1 is masked at this 
time by making the periaural incision in the 
temporal hair-bearing scalp, along the attach- 
ment of the antihelix, into the concha across 
the base of the tragus, under the separated lobe 
along the inferior surface of the cartilaginous 
canal, superiorly to the middle of the aural 
attachment to the mastoid skin and posteriorly 
into the hair-bearing occipital scalp. The 
anterior-inferior skin edges of the lobule are 
approximated in classic shape with the lobe 
hanging free from its attachment. The skin is 
separated as described previously and anchored 
to the perichondrium of the canal with a No. 
4-0 plain catgut suture. The scar and excess 
skin is excised along the line of approximation 
to the aural skin, etc., under slight tension from 
Halsted’s forceps applied along its free edge. 
The skin edges are approximated with a fine 
stitch. 

This entire procedure is accomplished in a 
one-stage cosmetic meloplasty but obviously 
must be part of the final in a multiple stage 
plan. 

Any distortions of the ala and labial com- 
missure are simply corrected at the final stage. 
One also utilizes at this time the abrasive pro- 
cedure described by Iverson to erase any visual 
evidence of scar. 

This is a satisfying procedure in which time 
is the friend of both the patient and the sur- 
geon. One “makes haste slowly.” The average 
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Fic. 1. Case 


1. (a) Third degree burn scar. (b) Partial repair of face by multiple 


excision. (c) Exchange of hair-bearing scalp and temporoparietal scar 
by Z-plasty; transfer of a supraclavicular pencil tube for repair of the helix. 
(d) Temporoparietal scalp scar removed by multiple excision; reconstruction 

_ of the helix. (From: Situ, F. Plastic and Reconstructive Surgery. A Manual 
of Management. Philadelphia, 1950. W. B. Saunders Co.) 


patient willingly accepts the proposed plan 
after each step has been clearly explained and 
obvious reasons for the limitation of stages 
have been made clear. 

The following cases will serve to illustrate 
the final cosmetic result at various times in the 
progress of this research. 


CASE REPORTS 


Case 1. This patient had a second and third 
degree burn destroying the hair-bearing scalp of the 
temporoparietal region, skin of the upper half of 
the right side of the face and neck, the helix of the 
ear and the eyebrow. Hair-bearing scalp was ex- 
exchanged for the temporal scar by Z-plasty, the 
exchanged scar tissue eliminated by multiple 
excision, the hypertrophied facial scar replaced 
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with normal skin from the lower face and neck by 
multiple excision, the helix repaired with a small 
tubed pedicle taken from the clavicular region and 
the eyebrow replaced with a full-thickness scalp 
graft. (Fig. 1.) 


Case ul. The patient had a verruca type tumor 
(seborrheic keratosis) removed by multiple exci- 
sion. A relaxation incision in the parietal area per- 
mitted advancement of hair-bearing scalp to close 
the defect resulting from removal of the vertical 
portion of the tumor. The wide relaxation area was 
covered with a very thin split skin graft and al- 
lowed to contract. This skin area was subsequently 
removed by multiple excision. 


Case 11. A pigmented, hairy mole of the entire 
left forehead scalp was partially removed by 
multiple excision. There was further removal by Z- 


RE 
e ° > 
42 
Disabilities of Exposed Surfaces es 
¢ 
wyy 
fa} 
z 


Fic. 2. Case 11. (a) Pigmented hairy mole. (b) Result of multiple excision. (c) 
Z-plasty for introduction of normal scalp. (d) Small remnant of mole to be 
removed by excision. (From: Smitu, F. Plastic and Reconstructive Surgery. 
A Manual of Management. Philadelphia, 1950. W. B. Saunders Co.) 


plasties which permitted exchange of normal flaps 
of scalp tissue for similar flaps of pigmented tissue 
and the ultimate removal of this pigmented flap by 
multiple excision. The patient disappeared from 
service when the procedure was nearly completed. 
A very simple multiple excision would provide a 
normal frontal scalp area. (Fig. 2.) 


Case iv. The extent and distribution of the 
disability in this case differs materially from Case 
ut. It is desirable again to gain the maximum 
effect by shifting the normal skin of the forehead. 

The available skin to replace the pigmented area 
from below the zygoma over the temporal area 


and above the eyebrow was the facial covering. 
This was elevated from the cheek and the neck 
below the mandible to establish the normal tem- 
poral frontal skin hair line and replace the residual 
disability. 

The skin covering the temporal and frontal 
region beyond the hair line of the pathologic con- 
dition is normal and satisfactory. 


Casev. This patient had burn scar contraction 
of the flexor surface of the first three fingers, thumb 
and the adjacent palm. The scar-infiltrated skin 


was utilized in the flaps formed by Z incisions for 
the repair. 
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Fic. 3. Case vi. (a) Third degree burn scar. (b) Z-plasty. (c) Multiple excision, 
second stage. (d) Completed repair by multiple excision and Z-plasty. (From: 
Smith, F. Plastic and Reconstructive Surgery. A Manual of Management. 
Philadelphia, 1950. W. B. Saunders Co.) 


Cases viandvu. A third degree burn scar was 
present in these cases, with destruction of the web 
between the first and second fingers, and second 
and third fingers. There was an adhesion between 
the proximal portions of the first and second fingers 
and a hypertrophied scar of the skin of half the 
dorsal surface of the hand. The hand of one patient 
(Case vi) was reconstructed by Z-plasty and 
multiple excision. (Fig. 3.) Reconstruction in Case 
vit was by multiple excision. 


Cases vi and 1x. In these cases there were 
congenital constriction bands around the lower leg. 
These bands were released and the skin of the area 
was relaxed by Z-plasty. In Case viii the band was 
released by a complete Z procedure around -the 
entire circumference of the constriction. This pro- 


cedure is a surgical mistake because of the section 
of the superficial lymphatics. The chronic lymph- 
edema of the foot still persisted after several years. 
The constriction band in Case 1x was corrected by 
two Z-plasties, one on the external and one on the 
internal surface. The lymph circulation of the ankle 
and foot were normal postoperatively. 


Case x. This patient had a pigmented, hairy 
mole involving the upper arm and elbow. The 
pigmented skin was replaced by multiple excision 
with skin transferred from the axilla and thorax by 
direct flap. 


Case x1. This case has been presented in an 
unfinished state previously. It illustrates clearly 
both points of the procedures under discussion. 
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Fic. 4. Case x11. (2) Hemangioendothelioma involving the left upper lip, face 
and mesial portion of the orbit. (b) Removal and reconstruction by multiple 
excisions and Z-plasty; appearance after the initial excision. (c) This condition 
followed a Z-plasty and two subsequent excisions; the circular scars result from 
coagulation of large dilated capillaries which rupture spontaneously. (e) The 
lip and face were covered with normal skin at the end of eighteen months. 
(From: Smith, F. Plastic and Reconstructive Surgery. A Manual of Manage- 
ment. Philadelphia, 1950. W. B. Saunders Co.) 
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The skin of the upper two-thirds of the cheek and 
upper portion of the neck beneath the hair pre- 
sented a pigmented nevus with areas of skin 
atrophy following treatment with radiation and 
carbon dioxide snow during childhood. It also 
presented a sarcoma in the infraorbital region as 
the result of radiation, etc. The asymmetry of the 
face resulted from the arrested development caused 
by early radiation treatment. 

The cheek was covered with normal skin from 
the lower face and neck as the result of multiple 
excision. This process was continued until the line 
of normal skin ran from the angle of the mouth to a 
point slightly beyond the external canthus. A flap 
of normal skin from the cheek was exchanged for a 
similar flap of pigmented tissue from the infra- 
orbital region. This flap of normal skin was ad- 
vanced to the nasal border and the pigmented 
tissue below it removed by multiple excision. The 
final scars surrounded the ear attachment and 
were present in the infraorbital area. 


Case x11. The patient had a third degree burn 
scar with marked hypertrophy, destruction of the 
skin and marked elevation of the ala of the nose. 
The Z-plastic procedure previously described was 
utilized to introduce new, normal skin into the 
neck and cheek, and transposed a large triangle of 
hypertrophied skin from the cheek to the neck 
where it could be removed by multiple excision. 
The multiple excision subsequent to the original 
Z-plastic procedure advanced the point of the 
normal triangle of skin to the angle of the mouth 
and resulted in the elimination of the involved skin 
of this area. The involved skin of the cheek superior 
to the margin of the triangular normal skin flap 
was removed by multiple excision. 

The burn scar of the entire nose was removed, 
the scar elevating the ala excised and its margin 
returned to norma! position. The entire nose was 
covered with full-thickness skin from the mesial 
surface of both ears. 


- Casexut. This patient had a hemangioma with 
early malignant change involving the left lip, face 
and mesial wall of the orbit. It was removed by a 
combination of multiple excisions and a Z-plastic 
procedure. The large, dilated skin capillaries were 
punctured with a fine hypodermic needle and 
coagulated. The area is covered with normal skin 
and presents minimal scarring. (Fig. 4.) 


SUMMARY 


1. Most plastic surgeons do not recognize 
and utilize some procedures which will improve 
materially the end results of surface repair. 

2. The cosmetic result of such repairs merits 
more consideration. 

3. The evolution of and the universal modern 
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practice in facial repair has been profoundly 
influenced by the popularization of tubed 
pedicle flaps, free grafts and rotated flaps from 
the forehead. 

4. Reconstructions utilizing these methods 
are frequently procedures of necessity rather 
than procedures of choice. 

5. A better understanding of the varied uses 
of Z-plasties, the employment of the principle 
of multiple excision, and the use of flaps of 
normal tissue from the vicinity of the deformity 
greatly improve the end results. 

6. The plastic surgeon of today has a solemn 
obligation to his patient which can be dis- 
charged only by careful consideration of the 
art and finesse of the practice. 
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Contributions of Plastic Surgery to Other 
Fields of Surgical Endeavor 
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— concept that plastic surgery is a narrow 
specialty with well defined boundaries 
setting it apart from other branches of surgery 
is erroneous. In this respect it cannot be classi- 
fied with ophthalmology or otolaryngology, for 
example, which for the most part have very 
well defined limits. The very fact that a thor- 
ough grounding in general surgery is required 
before special training leading to certification 
in plastic surgery emphasizes the breadth of 
view necessary for the well trained plastic sur- 
geon and sharpens his awareness of the ways in 
which his special skills can be brought to bear 
on problems arising in other fields of surgery. 

Attention will be called briefly to a few exam- 
ples of investigations and clinical procedures 
carried out by men trained in plastic surgery 
which have led or give promise of leading to 
the solution of several problems confronting 
those in other fields. Because much of this work 
is published in journals devoted to plastic 
surgery, it may escape the notice of surgeons 
in general. 

Skin Grafting, Burns, etc. One of the great- 
est contributions to surgical technic in recent 
years was the development of the dermatome 
by: Padgett and Hood in 1938 [1]. This instru- 
ment placed at the disposal of not only plastic 
surgeons but also general and other surgical 
specialists a method of obtaining calibrated 
skin grafts in large uniform sheets, with im- 
mense benefit especially in the local treatment 
of burns. As a result, scientific skin grafting is 
now to be regarded not as something peculiar 
to the field of plastic surgery but as a part of 
the armamentarium of every general surgeon. 
There have been many modifications of the 
Padgett-Hood dermatome, one of the most 
notable being that of Reese [2]. 
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Many workers, primarily interested in the 
problems through their training in plastic 
surgery, are carrying on investigations bearing 
on the availability of homologous grafts, espe- 
cially for the replacement of skin losses due to 
burns. The list is a long one and only a few 
will be mentioned here, such as Conway and 
his colleagues [3-15], Cannon and his associates 
[16], Baxter and his co-workers [17], Rogers 
[18], Rogers and Converse [19], Pfeiffer and 
Rogers [20], and Woodruff and Simpson [21]. 
The homograft problem is by no means settled, 
but many facts on the negative side of the 
question are now known, and hopes for positive 
solution in the near future are bright. 

Skin banks of cadaver skin for temporary 
grafting of burned areas have been described 
by Dogo [22], and J. B. Brown and his asso- 
ciates [23,24]. It has been found that skin taken 
from a recently deceased person retains its 
vitality practically as long as that removed 
from a living person, and that this can be a 
valuable and prolific source of homografts to 
be used as a temporary dressing in times of mass 
casualties. 

Methods of preservation and storage of skin 
grafts, autogenous and homologous, for future 
clinical use, have been studied by Webster [25], 
Keeley, Gomez and Brown [26], Allgower and 
Blocker [27], Baxter and Entin [28], and Skoog 
[29]. All these workers have made valuable 
contributions to our knowledge of the best way 
to preserve skin for future use in grafting. 

Recently Peer [30] has published an excellent 
volume covering many phases of tissue trans- 
plantation, which correlates and evaluates a 
vast amount of material, making it a valuable 
tool both for those doing research work and for 
clinicians engaged in the various fields of tissue, 
gland and organ transplantation. 

In the actual treatment of burns, perhaps the 
two leading exponents of the exposure or open 
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method are specialists in plastic surgery, 
namely, Wallace [31] and Blocker [32,33]. 

Cardiac Surgery. In this field, attention is 
called to the experimental work on revasculari- 
zation of the heart performed chiefly by Neu- 
mann and his associates with the collaboration 
of Hinton, at the suggestion of Moran [34,35]. 
Their experiments demonstrated that in a 
number of dogs a tube pedicle flap of skin and 
subcutaneous tissue from the chest, attached 
to the epicardium, will help to maintain cardiac 
function after ligation of branches of the coro- 
nary arteries. Further experiments along these 
lines may lead to practical use of some such 
method of supplementing the blood supply to 
the heart muscle in human coronary disease. 

Abdominal Surgery. Several phases of in- 
vestigations bearing on problems in abdominal 
surgery have been reported. Hill and Hammer 
[36] have used intestinal segment pedicle flaps 
as reinforcements of vascular grafts in the 
abdominal aorta of dogs. The mucosal layer 
was carefully stripped from the intestinal seg- 
ment, leaving a good viable bleeding surface 
which was completely wrapped around the vein 
graft or the homologous arteriograft. After this 
work with blood vessel grafts the authors con- 
sidered the possibility of using the intestinal 
segment pedicle flaps in the reconstruction of 
defects involving all layers of the abdominal 
wall, the dome of the bladder and the dia- 
phragm, and to replace segments of the biliary 
and genitourinary excretory systems. 

In 1953 Horton and his associates [37] re- 
ported on the behavior of skin grafts implanted 
in the peritoneal cavity. They suggested the 
following future uses for such grafts: for hemo- 
stasis on bleeding liver surface, to reinforce 
intra-abdominal suture lines, arterial grafts in 
cases of aneurysm, repairs of fistulas of bladder, 
bowel, trachea and esophagus. Skin tubes are 
easily formed in the omentum and can be 
shifted without difficulty throughout the peri- 
toneal cavity and used to repair the common 
bile duct and ureter, and for blood vessel 
replacements. 

Anderson and Hoerr [38] have conducted 
experiments in an attempt to solve some of the 
difficulties presented by strictures of the com- 
mon bile duct, repeating in eighteen dogs com- 
mon duct reconstruction using a tube of split 
skin graft previously buried in omentum. Their 
results so far have not been sufficiently promis- 
ing for them to recommend the method for 
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practical use in human beings at the present 
time, but perfection of technic by further ex- 
periments may make such use possible in the 
future. 

Neumann, Braunwald and Hinton [39] pro- 
duced experimental ascites in dogs by partial 
constriction of the inferior vena cava. Eight 
animals thus prepared were subjected at 
laparotomy to exposure within the peritoneal 
cavity of segments of ileal mucosa varying from 
4 to 8 inches. In these animals the accumulation 
of ascitic fluid either did not recur or recurred 
in greatly reduced quantities over periods of 
observation up to six months. From these 
experiments possibility presents itself that 
ileoenterectomy may be adaptable to the 
amelioration of ascites in clinical states such 
as cirrhosis of the liver, some types of renal 
disease and peritoneal carcinomatosis. 

In 1950 Pickrell [40] described the construc- 
tion of a grafted ileostomy stoma by means of 
skin flaps from the abdominal wall whereby 
a spigot-like exteriorized segment is formed 
which can be fitted directly into a colostomy 
bag, providing greater comfort to the patient 
with a colostomy or ileostomy. 

In 1954 Pickrell and his associates [41] de- 
scribed a method of reconstruction of the rectal 
sphincter in certain cases of incontinence fol- 
lowing sacral nerve lesions, by means of a 
pedicled gracilis muscle transplant. Von Deilen 
and Cox have recently reported before the 
Philadelphia Academy of Surgery three cases 
successfully treated by this method. 

Neurosurgery. Plastic surgeons have made 
some valuable contributions in this field, espe- 
cially in the management of decubitus ulcers 
incidental to paraplegia. Readers are referred 
to the published articles of Barker [42-44], 
Kostrubala and Greeley [45], and Conway, 
Stark et al. [46] as among the most notable. 

Recently, Greeley, Oldberg and Curtin [47] 
have described a method of plastic surgical 
repair of lumbar myelomeningocele, which 
excited favorable comment from the neuro- 
surgeons present at the meeting at which the 
paper was read. 

Moran [48] reported an original method of 
decompression of the orbit for relief of ex- 
ophthalmos which he and Shugrue developed 
in 1937. This consists essentially of removal of 
the lateral orbital wall without disturbing the 
orbital rim to permit decompression of the 
orbital contents into the temporal and in- 
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fratemporal fossae. In fifteen cases of ex- 
ophthalmos Moran found that lateral decom- 
pression of the orbit gave satisfactory results 
in all, with only minor transient complica- 
tions, no mortality and no recurrence of 
exophthalmos. 

Urology. This surgical specialty affords the 
plastic surgeon numerous opportunities to be 
of material help. Byars [49] described a two- or 
three-stage operation for consistently satisfac- 
tory repair of hypospadias. He reported 
eighty-nine completed consecutive cases, with 
results comparing favorably with those of any 
other reported series. McCormack [ 50] reported 
a method of treating hypospadias in which he 
carries out simultaneous chordee repair and 
urethral reconstruction, thus eliminating one 
stage. In 1947 Bettman [57] reported the forma- 
tion of an anastomosis between the ureter and 
the urinary bladder by a skin tube. Draper, 
Stark and Lau [52] replaced the mucous mem- 
brane of the urinary bladder with thick split 
skin grafts. Murray and his collaborators [54] 
have performed notable experiments with renal 
homotransplantation in dogs. Their latest con- 
tribution [55] reports successful homotrans- 
plantation of the human kidney between iden- 
tical twins. 

Orthopedic surgeons have learned from plastic 
surgeons the necessity for adequate skin cover- 
age of bone lesions to improve circulation and 
thus promote healing. This is exemplified in a 
paper by Connelly [56]. 

Lymphedema, Ulcer of Leg, etc. Mowlem [57] 
reports results in eighteen cases of lymphedema 
of the extremities, particularly the lower ex- 
tremities. In early cases he attempts to improve 
lymphatic drainage by creating a lymphatic 
bridge in the form of a pedicle raised in the mid- 
axillary line from the dome of the axilla to the 
level of the umbilicus. Its lower end is imbedded 
in the obstructed limb while its upper end lies 
in an area drained by an intact lymphatic 
group. In late stages this is of no benefit, and 
these cases are treated by ablation of the 
affected areas, followed by skin grafting. Owens 
and Bethea [58], and also Blocker [59] recom- 
mend excision of all affected tissue including 
the deep fascia, coverage of the raw surface 
with skin grafts, followed by very gradual use 
of the limb. Gibson and Tough [60] do a one- 
stage circumferential excision of the affected 
tissue, followed immediately by grafting with 
skin taken from the covering of the excised 


Ivy 


182 


tissue. Peer and his associates [61] describe a 
modified Kondoléon operation, in which they 
excise practically all the deep fascia from the 
inner margin of the tibia to its outer margin on 
the posterior aspect of the leg over the gas- 
trocnemius muscle without removing the skin 
and edematous subcutaneous tissue. This proce- 
dure is recommended for early cases of lymphe- 
dema which are not associated with any marked 
fibrosis. For lymphedema of the upper extrem- 
ity following such conditions as radical ampu- 
tation of a breast, McCormack [62] excises all 
edematous tissue of the forearm and dorsum 
of the hand, the skin of the excised tissue being 
used to cover the raw surface as a dermatome 
graft. 

Gynecology. In this field Blocker [63], 
Adams [64], Owens [65,66] and other plastic 
surgeons have made valuable contributions to 
the problem of surgical construction of an 
artificial vagina. 

Miscellaneous Contributions. Attention has 
been called to a study of the effects of various 
methods of local treatment on wound healing 
by Randall and Randall [67]. Snyder [68] has 
devised a continuous forced feeding pump for 
replacing hourly fluid and electrolyte loss and 
administering large amounts of protein and 
other food substances in a physiological manner 
with a minimum of discomfort to the patient. 


This article is an incomplete presentation of 
the subject, and apologies are due those whose 
names and work have not been mentioned. It 
is hoped, also, that the impression has not been 
left that all these advances, if they may be 
considered as such, are regarded by the author 
as the work of plastic surgeons alone. It is in- 
tended, however, that the examples mentioned 
will serve to illustrate some of the ways in 
which plastic surgeons have been and may in 
the future be of assistance to those engaged in 
other fields of surgical endeavor. I can end only 
with the admonition: Let every surgeon, what- 
ever his field, have access to journals devoted 
to plastic surgery; otherwise he may miss some 
developments which may have an important 
bearing on problems of concern to him. 
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Surgical Treatment of Congenital 
Deformities of the Ears 


VARAZTAD H. KAZANJIAN, M.D., Boston, Massachusetts 


ONGENITAL deformities of the external ear 
cover a wide variety of conditions. They 
may range from a slight change in the normal 
contour to a total absence of the ear. A certain 
number of patients also have other facial de- 
fects in addition to the abnormality of the 
auricles. In many cases there is definite asym- 
metry of the affected side of the face due to 
arrested growth of the ascending ramus of the 
mandible. This may be complicated by weak- 
ness of the seventh nerve affecting the corner 
of the mouth and eyelid. 

Reconstruction of the external ear is one of 
the most difficult procedures in plastic surgery. 
In 1937 Gillies observed that “‘the study of ours 
and other surgeons’ actual results reveal an 
undisputed disappointment in the cosmetic 
result obtained by these methods” [1]. Since 
then, although much has been written on this 
subject and considerable progress has been 
made, the results are far from satisfactory. Up 
to the present no standard procedure has been 
developed. Our present results are acceptable 
only in that they give the patient a feeling of 
facial symmetry and balance. Fortunately, the 
two ears are on opposite sides of the face and 
close comparison is avoided. 

In this paper, the discussion is limited to the 
treatment of only one type of congenital de- 
formity of the ear with special emphasis on 
reconstruction of the concha, a typical example 
of which is seen in Figure 1. Here, we have a 
rudimentary mass of soft tissue in the auricular 
region, close examination of which reveals that 
only part of the lobule is present. The rest of 
the auricle is usually an underdeveloped, shape- 
less mass of skin and cartilage with an absent 
ear canal. X-rays show that the external audi- 
tory canal is not developed and operation 
usually reveals the malleus and incus fused. 
Hearing by air is at the 50-60 decibels level. 


The inner ear, being of different developmental 
origin, is always normally developed. 

In the reconstruction of an auricular de- 
formity of this type, there are three general 
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Fic. 1. A vertical incision is made in front of the rudi- 
mentary ear, Through this incision, on the scalp side, 
the mastoid process, the periosteum of the mastoid bone 
as well as the surrounding tissues, are exposed to form a 
good sized rectangular cavity. 


steps. First, and what I consider one of the 
most important steps in the entire series of 
operations, is reconstruction of the concha. 
Next, is the transfer of soft tissues from adja~- 
cent or distant regions in the form of a tubed 
flap to supplement the inadequate soft tissues 
supplied by nature. A tube flap from the neck 
or clavicular region serves well for this purpose. 
Next, is the supplying of frame-work to the 
ear, the most perfect type being autogenous 
auricular cartilage. For this purpose, we obtain 
conchal cartilage from the opposite normal ear 
supplemented by costal cartilage. Foreign 
bodies, such as acrylic, vitallium or tantalum, 
and even preserved cartilage, cannot be de- 
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Fic. 2. Diagram shows a well defined 
deep cavity to form a concha. A 
through and through incision, extend- 
ing from the back of the rudimentary 
ear to the floor of the newly formed 
concha was made. The dotted lines 
show the approximate position of a 
postaural skin flap to be shifted for- 
ward to cover the anterior wall as well 
as the floor of the newly made concha. 


Fic. 4. This diagram illustrates the postaural flap 
shifted forward to cover the floor and anterior surface 
of the cavity. The central portion of the rudimentary 
ear, after undermining freely, is sutured to the raw edge 
at the postaural region. The exposed area of the concha 
as well as the anterior surface of the ear is covered with 
skin graft. A full-thickness skin graft is preferred be- 
cause its color matches better and has less postoperative 
contracture. 
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Fic. 3. The postaural flap is advanced 
forward through the opening made 
under the rudimentary ear into the 
concha cavity. Usually the skin flap is 
large enough to cover the anterior sur- 
face and the floor of the cavity. The 
incised anterior edge of the rudimen- 
tary ear is undermined freely and su- 
tured to the raw edge back of the post- 
aural region. This procedure holds the 
ear back and the concha open, and is 
not freed until the reconstruction of 
the ear is complete. 


pended upon as a permanent support for the 
ear. Foreign bodies are tolerated by the tissues 
if they are not subjected to trauma, but the 
ear being an exposed part of the body is in 
constant danger of trauma. The three principal 
steps in obtaining soft tissue and framework for 
the reconstruction of the concha do not neces- 
sarily follow one another and frequently are 
intermixed at surgery. 

Reconstruction of the Concha. A vertical in- 
cision is made along the anterior edge of the 
microtic ear and this incision deepened ante- 
riorly as well as posteriorly down to the perios- 
teum of the mastoid bone. Enough of the sur- 
rounding subcutaneous tissue is trimmed to 
create a cavity the size of a normal concha. 
(Fig. 2.) In order to cover the floor as well as 
the sides of the new cavity with epithelial tis- 
sue, a postaural skin flap, with its pedicle in- 
feriorly, is raised in the postaural non-hairy 
region. An incision is then made under the 
microtic ear which connects the postaural 
region with the conchal cavity anteriorly. The 
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Fic. 5. In V. C., an adult, eighteen year old patient, it was possible to perform all surgical procedures under local 
anesthesia. A, photograph shows the deformed ear, somewhat larger than is usually seen in children. B, after the 
third operation the distal end of the tube flap from the upper part of the chest is extended to the neck. Note the 
outline of the newly made concha and the antihelix sutured to the postauricular skin. C, The lower end of the tube 
flap is sutured to the preauricular edge of the helix. D, the tube flap is now in position over the upper part of the ear. 
E, final photograph. In the Iast procedure considerable conchal cartilage was removed from the opposite ear and 
transplanted to the upper part\of the ear, after surplus skin and fat had been trimmed. 


flap is shifted anteriorly into the conchal cavity 
through this opening and is usually large 
enough to cover the floor and anterior wall of 
the concha. (Fig. 3.) Before suturing the post- 
aural flap into its new position, the incised 
anterior edge of the rudimentary ear is under- 
mined, spread freely and sutured to the raw 
edge left back over the mastoid process. (Fig. 3.) 
This holds the microtic ear backwards and the 
concha open, and is not freed until reconstruc- 
tion of the ear is accomplished. The postaural 
flap is then sutured into the conchal cavity 
utilizing it to the best advantage. It will usually 
cover a major portion of the cavity, and the 
remaining portion as well as any uncovered 
areas of the rudimentary ear are surfaced with 
a full-thickness skin graft from the normal side. 
A full-thickness graft is used here in preference 
to a split graft because of its better color match 
and less postoperative contracture. (Fig. 4.) 
At the same operation a tube flap is formed in 
the left clavicular region. 

Reconstruction of Soft Tissues. At subse- 
quent operations, the tube flap is shifted up to 
the ear to supply the needed skin and subcuta- 
neous fat. One end is attached just above the 
lobule of the ear; the other end at the root of 
the helix, and the intervening section attached 
to the periphery of the rudimentary ear. In the 
meantime, at one of the rope shifting opera- 
tions, the base of the postauricular flap is cut 
and transferred to cover the lower wall and rim 
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Fic. 6. A, reconstruction of the right auricle in patient 
P. G., who had no other facial defects. The first opera- 
tion was performed at the age of five years. See text. 
B, final appearance of the right ear. Five operations 
were performed within a period of four years. 


of the concha. When vascularity of the rope 
graft is assured, now being located entirely on 
the ear, the surplus fat and skin is trimmed and 
the cartilaginous framework added. 
Reconstruction of Framework. At this stage 
we should have an auricle with a well formed 
concha, a reconstructed lower third, and enough 
soft tissue in the upper two-thirds to allow for 
the addition of a presentable framework. 
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Conchal cartilage from the opposite normal 
ear, with its thin and slightly curved contour, is 
ideal for skeletal support to the upper portion 
of the ear, from the scapha to the fossa tri- 
angularis. It is possible to remove a large sec- 
tion of conchal cartilage without causing any 
distortion of the normal ear by the following 
procedure: An incision is made over the post 
auricular skin, exposing the posterior surface 
of the conchal cartilage; the cartilage is then 
incised just below the antihelix and the neces- 
sary amount of cartilage is removed in one 
section. The soft tissues and the periosteum 
over the mastoid region are removed in order 
to preserve the contour of the concha, and the 
skin of the anterior surface of the concha is 
placed against the exposed bone andretak 
placed against the exposed bone and retained 
by a dental compound mold, pressed against 
the outer surface of the auricle, adhering 
directly to the bone. 

The conchal cartilage is added to the de- 
formed ear in the following fashion: A curved 
Incision is made near the periphery of the trans- 
planted tube flap along a line where the normal 
overhang of the helix should be. The skin 
below this incision is freed up and the excess 
fat removed. The conchal cartilage is then 
added in this location and secured by sutures 
in the most satisfactory position. The excess 
fat and skin are also trimmed from the 
periphery of the transplanted tube flap, care 
being taken not to sacrifice too much. The inci- 
sion is then sutured with mattress stitches, ex- 


‘tending through the full thickness of the ear 


to accentuate the helix. (Fig. 5A to E.) 

At the same operation it may be necessary 
to obtain strips of costal cartilage to recon- 
struct the antihelix. A long thin curved strip 


of costal cartilage may also be needed for sup- 
port in the helix. Occasionally, one has a supply 
of costal cartilage in excess of one’s immediate 
needs. In such instances it is wise to store this 
cartilage under the postaural skin or in the 
neck, as occasionally one finds future use for 
this excess. 

When to Operate. When a child is born with 
a physical deformity such as a defect of the 
external ear, it is natural for the parents to 
seek advice at an early date. These parents are 
usually advised to postpone any surgery on the 
ear until the child is at least three years old. 
The parents are always anxious to have the 
ear reconstructed to a presentable appearance 
before the child starts school. Children seem 
to be quite sensitive regarding deformities of 
this type, and are cooperative and willing to 
undergo surgery. If such operative procedure 
is carried out without postoperative complica- 
tions we are usually able to create a fairly nor- 
mal looking ear which, although being far from 
perfect, is acceptable and escapes critical com- 
parison with the other ear on the opposite side 
of the head. (Fig. 6A and B.) In our series of 
cases, four operations were the least number of 
procedures required for reconstruction of the 
external ear. In operating upon children we are 
seldom able to proceed without minor compli- 
cations, and localized infection of the tissues 
will naturally delay the healing and perhaps 
create new complications. Our most favorable 
cases of reconstruction were done in five stages. 
Reconstruction of the ear in adult patients has 
several advantages. All the operative proce- 
dures may be carried out under local anes- 
thesia; adult patients are more cooperative; 
and the incidence of postoperative infection 
seems to be less. 


a) 


188 


Ae 
Ay 
2 
% 
he 
3 
ASE 
23 
4 3 
aie 
|, 
Ga 
: 


TS successful repair of deformities of the 
hand is contingent on: (1) thorough study 
and evaluation of the abnormality; (2) definite 
planning of each procedure; (3) the conserva- 
tion of all available tissue; (4) prevention, if 
possible, of any loss of tissue; and (4) sufficient 
time intervals between surgical procedures. 

Many excellent papers have been written 
which deal with the congenital and acquired 
deformities of the hand. It is not my purpose 
in this brief résumé to discuss these many 
problems, but rather to discuss specifically a 
few cases. One of these cases represents a con- 
genital deformity, syndactylism, which is 
rather common in children. Figure 1 shows bi- 
lateral involvement of the fourth and fifth 
fingers. The other four cases illustrated and 
discussed are deformities of the hands following 
deep burns with marked deformities. In all 
these cases strict adherence to the previously 
outlined principles has been followed. Of special 
interest is the time interval between operations 
which I am sure in some instances has been 
perhaps a little longer than necessary; however, 
this time allowance, certainly, allows for in- 
creased circulation as well as more pronounced 
softening of the tissues and definitely has pre- 
vented tissue losses during the various pro- 
cedures. 

A number of excellent methods are used in 
the repair of congenital syndactylism involving 
the hands. It is my practice to operate upon 
these patients when they are approximately 
one and a half to two years of age. The method 
of repair is more or less dependent on the extent 
of the deformity as well as the operator’s prefer- 
ence in treating these cases. In most instances 
some skin grafting is necessary, but in others a 
very good result may be obtained by multiple 
Z-plasties. A good end result, however, should 
be one that allows for complete extension and 
flexion of the involved fingers with a deep and 
as normal a web between the fingers as possible. 
The repair of the simple skin web deformities 
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is easily done. There are, however, instances 
when some joint changes may be produced in 
the fingers because of a bony union between the 
involved fingers which had not been cared for 


Fic. 1. Bilateral syndactylism, bony union with marked 
lateral and flexion contracture. 


at an earlier time than mentioned heretofore, 
possibly preventing at a later date the complete 
straightening out of the involved fingers. Figure 
I represents such a case. 

This child was seen at the age of five with a 
marked congenital bilateral web of the fourth 
and fifth fingers with a solid bony connection 
between the bones of the distal phalanges of 
the fingers of both hands. Because of the bony 
attachment at the distal phalanx and the normal 
growth of the fingers, a marked flexor as well 
as lateral contracture of the fingers, especially 
the fourth finger of either hand, was noted. 
Some joint disturbance was already present 
about the fourth finger of either hand. In this 
type of case I believe that operations should be 
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Fic. 2. Same case as Figure 1. Left hand, final repair. Right hand, one further 


procedure necessary. 


Fic. 3. Severe contracture deformity resulting from 
burns. 


performed at a very early date. I will frequently 
operate in this type of case before the child is 
one and a half year old if such a deformity 
becomes apparent. Figure 2 shows the result 
obtained to date in this child. At this writing 
the child has had a satisfactory result with the 
left hand although there is still a slight amount 
of lateral pull on the fourth finger of the left 
hand. Work on the right hand has not been 
completed. The child is getting active massage 
at home, and with more loosening of the joint 
about the fourth finger of the right hand I will 
subsequently release the slight contracture and 
a skin graft will be necessary about this area as 
a Z-plasty will not overcome this deformity. 
Earlier surgical interference, I am sure, would 
have prevented these changes in this marked 
deformity. 

The prevention of many of the marked de- 
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Fic. 4. Same case as Figure 3. Final result with good 
extension and flexion of all fingers. 


formities about the hands is of utmost impor- 
tance. Intensive care and cleansing of these 
wounds at the earliest possible time and then 
immediate surgical interference will greatly 
cut down these marked deformities as well as 
subsequent joint changes, resulting in a good 
or better functional outcome in a shorter period 
of time. 

Figure 3 is an excellent example of a de- 
formity of the hand with marked contracture 
of the thumb and fingers resulting from an 
extensive burn for which, I believe, surgery 
was delayed too Iong. These third degree burns 
about the involved hand were allowed to heal 
and Figure 3 shows the marked deformity 
present at the time of my first examination. 
The thumb was almost carried across the 
palmar surface by the marked scar contracture 
and there was also a complete contracture onto 
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Fic. 5. Preoperative photograph of the right hand. 


the palmar surface of the third finger of the 
involved hand. Contractures were also present 
about the second and fourth fingers. A long 
period of postoperative physiotherapy could 
have been prevented had the surgery been per- 
formed many months before this child was 
brought in for care. Usually some joint changes 
are found in these cases, as represented here, 
with fibrous unions present at the joints as a 
result of the long delay in repairing this de- 
formity following the accident. This patient 
does have a good functional hand at the time 
of this writing. The result is shown in Figure 4. 
It is an interesting fact that most extensive 
burns involving the hands are usually found 
on the dorsal surfaces of the fingers, hands, 
wrists and arms. In these deeper burns a very 
thick scar usually results, preventing to a great 
degree the flexion of the thumb and fingers 
and in some instances preventing little or no 
flexion of the fingers. Even with only one hand 
involved, early surgical interference is indi- 
cated; but when one has a bilateral involve- 
ment, the patient’s inability to care for himself 
too well generally becomes a definite economic 
problem, and the longer the delay in the surgi- 
cal repair of this condition the longer his con- 
valescence even following the surgery. Once 
the patient’s condition permits and the areas 
are sufficiently clean, surgery should be per- 
formed. If we are able to get the hands suffi- 
ciently clean within a period of two weeks, we 
will go along with the surgery at that time. 
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Fic. 6. Same case as Figure 5. Preoperative photograph 
of the left hand. 


Figures 5, 6 and 7 represent fairly well 
healed scar deformities resulting from a deep 
burn involving the dorsal surfaces of both 
wrists, hands and fingers. The scar was up to 
¥4 inch or better in thickness over the dorsal 
surface. This patient had very little flexion of 
the fingers or thumbs. Marked webbing and 
scar tissue were present between the second 
and third fingers, third and fourth fingers, and 
the thumbs and index fingers of both hands. 
It was necessary that the patient hold his 
wrist and fingers in almost complete extension 
at all times, as it was impossible to flex his 
fingers with the extensive amount of scar pres- 
ent on the dorsal surface of the hands and 
fingers. This man had been burned in January 
and it was not until July of the same year that 
he was seen by me. Operations were performed 
shortly after my examination in July. Complete 
removal of the scar tissue over the dorsal sur- 
faces of the hands and wrists as well as the 
fingers was done, and thick split-skin grafts 
were used to cover the defects of the previously 
described areas. The final result is shown in 
Figure 7 following complete healing of the 
extensive grafted surfaces, the dorsal surface 
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Fic. 7. Same case as Figures 5 and 6. 


Completely healed; normal function of 
both hands. 


SOR 
Preoperative diagnosis; 
Postoperative drognosis; 
Netwre of specimen: 
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Fic. 8. Result following complete débridement and skin 
stumps of both thumbs. 


Fic. 9. Same case as Figure 8. Result to date. 
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of the wrist and fingers. The patient can make 
a normal fist with either hand, the skin has 
become thickened, soft and pliable, and he has 
been able to return to his original work in the 
oil fields. 

The last case represents an extensive gasoline 
burn involving both hands. This burn occurred 
in November and the patient was seen by me 
in December of the same year. When he was 
admitted to the hospital, there was a complete 
gangrenous involvement of the four fingers of 
his right hand down to the metacarpopha- 
langeal joints and only a small stump was 
present of the right thumb. On the left hand 
the slough extended down to just about the 
mid-portion of the first phalanx of either hand 
involving the four fingers of the left hand as 
well as the left thumb, about one-half of the 
left thumb being involved. A complete débride- 
ment was done and the areas were skin grafted. 
Figure 8 shows the grafted hand, well healed, 
with two fairly good stumps representing the 
stump of the thumb on either hand. Following 


the repair of the hand and the formation of the 
stump for the thumb we were able to separate 
the scar present between the remaining stumps 
of the second, third, fourth and fifth fingers 
of the left hand. In Figure 9 the remaining 
fingers of the left hand can be seen holding the 
paper as a pencil is held in the right hand 
between the thumb and first metacarpal. The 
patient also has learned to write quite well 
with his left hand. It is my hope that in time, 
with further softening, we can lengthen the 
webs between the stumps on the left hand and 
also increase the length of the thumb stumps to 
some degree. It is quite remarkable how much 
this patient can do for himself at the present 
time, and from the psychological standpoint it 
has meant so much to him. 

There are no short cuts in the successful 
repair of severe or even slight deformities of 
the hand. Time, patience, persistence and 
strict adherence to the outlined principles are 
of the utmost importance in the care of all such 
deformities. 
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Use of the Double Tubed Pedicle Graft in 


Reconstruction of Large Facial Defects 


GEORGE WARREN PIERCE, M.D., E. HoRACE KLABUNDE, M.D. AND WILLIAM SHADISH, M.D., 
San Francisco, California 


From The Plastic and Reconstructive Surgery Center of 
the St. Francis Memorial Hospital, San Francisco, 
California. 


igen bipedicled chest flap has numerous ad- 
vantages in the repair of large facial de- 
formities and is of such value that we think 
its use has been overlooked too often. Review 
of the literature has revealed only sparse men- 
tion of the method [1-3]. 

At this point it is only fitting to pause to pay 
tribute to that great surgeon whose name is 
synonymous with tubed pedicles. It was the 
great privilege of one of the authors (G. W. P.) 
to have served under Sir Harold Gillies at 
Queens Hospital at Sidcup, Kent. In those 
early days of modern plastic surgery he was a 
surgeon of brilliant imagination and accurate 
decisions, generous in teaching and sparing 
himself never—and so he is today. His splendid 
new book, “The Principles and Art of Plastic 
Surgery” (written with Millard), with its 
wealth of wisdom and its sparkling style is, 
when read, like sitting with him for a delightful 
and rewarding visit. May he long continue to 
do and to teach that we may profit as always. 

Integument losses about the face demand re- 
placement of the highest order as the visage 
is subject to constant scrutiny. The perennial 
argument of split skin graft versus flap of skin 
and subcutaneous tissue is always with us. 
Split graft enthusiasts plead speed of repair 
plus saving of pain, suffering and expense. We 
have never seen a split graft which possessed 
normal color, texture and softness of contour. 
All our patients with flap repairs have stated 
that the results were worth the time and 
expense. 

Skin of the upper chest or lower neck is a 
close match with facial skin. We transport this 
tissue to the face by two tubed pedicles usually 
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based high on the neck to facilitate a one-step 
transfer. This positioning of the pedicle bases 
allows movement of the central material to the 
level of the malar region or any point below. 
The amount of material for repair can be large. 
In addition the tubed pedicles can be utilized 
after the central portion of the graft has been 
seated and blood supply has been obtained. The 
versatility of the method thus is great and con- 
siderable tissue losses can be restored. If the 
central mass is large, the donor area may be 
skin grafted. 

Of importance is the augmented fluid ex- 
change provided by two instead of only one 
pedicle. As experience has taught us, problems 
of diminished or faulty venous return cause 
more failures than do those of lessened arterial 
supply. The doubled supply and drainage sys- 
tem make for freedom from that dreaded 
vicious circle of edema, venous stasis and final 
venous thrombosis which is so final. 

Further variations may be had in the selec- 
tion of material, such as the hairless lower neck 
donor skin for the reconstruction of a complete 
lip. This provides not only covering but also 
lining, as shown in the accompanying case his- 
tory. We have reconstructed a number of chin 
areas by using the skin of the upper chest, fur- 
nishing sufficient skin not only for the chin but 
also the throat line. Most of these patients had 
suffered severe burns of the lower face and 
upper neck, with marked contractures. 


CASE REPORT 


This patient suffered the loss of almost the entire 
upper lip, the lower part of the nose, including part 
of the right and all of the left ala, the columella and 
lower septum and burned tissue of the contiguous 
left cheek. (Fig. 1.) 

On September 6, 1951, bilateral tubed pedicles 
from the chest to the neck were constructed. 
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Double Tubed Pedicle Graft for Facial Defects 


Fic. 1. Loss of practically all the tissue of the upper lip, left ala, columella and 
part of the left cheek. Tubed pedicles can be seen at the base of the neck. 


Fic. 2. Transposed pedicle in position to restore upper lip. 


Fic. 3. One pedicle already has been swung to repair the left ala. The other 
pedicle has been swung into the tip of the nose to reconstruct the columella. 


Fic. 4. Finished lip, ala and part of cheek, which was later smoothed out. 


(Fig. 1.) The chest flap was delayed twice and then 
shifted to the lip region on. February 14, 1952. 
(Fig. 2.) At that time the useless remainder of the 
upper lip was sacrificed to avoid patching and the 
central flap was so folded that covering and lining 
were provided. 

On July 24th the left pedicle was detached at its 
base and swung in to form the left ala. On October 
16th the other end of the left pedicle was detached, 
opened and spread to replace the scarred area of 
the left cheek. On December 8th the right pedicle 
was detached and swung into the right alar region, 
and on February 12, 1953, the other end was 
detached and swung to the tip of the nose for a 
columellar reconstruction. (Fig. 3.) On April 2nd 
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this pedicle was severed and implanted in the lip 
to complete the columella. (Fig. 4.) A number of 
smaller revisions were carried out later. 

No lengthy periods of hospitalization were 
needed and the patient was able to pursue the 
practice of his specialty of roentgenology with only 
short interruptions. He speaks well with the recon- 
structed lip, and the color and appearance of the 
grafted areas are very satisfactory. 


SUMMARY 


1. The bipedicled chest or lower neck flap is 
a quick and reliable method of transporting 
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skin and subcutaneous tissue to repair facial 
scars and deformities. 

2. The two pedicles insure a more Milan: 
circulation of the blood, both arterial and 
venous. 

3. The color match and texture of the skin 
of the donor area is acceptable for transferral 
to the recipient site. 

4. The donor site can be secluded from view 
by clothing. 

5. The tubed pedicles may be used to repair 
additional defects of the face, after having 


served their supporting role to the grafted 
central flap. 


6. Hairless or hair-bearing skin may be 
selected as desired. 


REFERENCES 


1. Miriarp, D. R., Jr. Oriental peregrinations. Plast. 
ev Reconstruct. Surg., 16: 319-336, 1955. 

2. Gries, H. and Mitrarp, D. R., Jr. The Principles 
and Art of Plastic Surgery, vol. 1. chapt. 1, pp. 
33-34. Boston, 1957. Little, Brown & Co. 

3. Pierce, G. W., E. H. and Brosst, H. T. 
Surgical reconstruction of large lip losses. Plast. e 
Reconstruct. Surg., 9: 68-83, 1952. 


| 
Re 
7 
; 
te 
5 
me. 
> 
Del 
pe 
a 
ms} 
> 
196 
NE 


iy 1831 Dupuytren, then senior surgeon at 
the Hotel Dieu in Paris, demonstrated to 
his students the hands of a coachman named 
Demarteau. The ring finger of each hand had 
contracted insidiously and spontaneously to- 
ward the palm and the adjacent fingers were 
similarly affected, although to a lesser degree. 
A tense band, over which the palmar skin was 
fixed and folded transversely, could be felt 
running from the palm of the hand into the 
affected digit. 

Since that day an immense volume of litera- 
ture relating to this affliction has accumulated, 
much of which we believe belongs more to the 
realms of philosophy and speculation than to 
the field of objective medical reporting. . 

Our purpose now in writing is to describe 
the surgical management of these cases, with 
particular regard to the technic of operation. 
The clinical features of the disease are also set 
down, both with the object of separating fact 
from controversy and because the natural 
history of the contraction process has a bearing 
on its surgical treatment. 


AETIOLOGY 


The cause of Dupuytren’s contracture re- 
mains unknown and we do not propose to add 
further to the many theories and speculations, 
few with any firm foundation in pathological 
fact, which have been propounded. An ex- 
haustive review of the disputed aetiology is 
contained in an excellent paper by Moorhead. 

Certain facts are known, however, about 
which there is general agreement: 


Heredity: A variable familial tendency is evi- 
dent in most series of cases and a family history 
of finger contraction can be obtained in about 
one-third of cases seen. 

Trauma: We know of no evidence, pathologi- 
cal or statistical, to support the view that 
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trauma, the most quoted and diehard theo- 
retical cause, plays any part in the pathogenesis 
of Dupuytren’s contracture. Indeed, the cases 
are distributed almost evenly among those 
who work with their hands and those who do 
not. Skoog claims to have demonstrated 
multiple ruptures of the aponeurosis in patients 
with Dupuytren’s contracture, which he cites 
as evidence of trauma. However, everyone’s 
hands are subjected to trauma of greater or 
lesser degree and it can only be the inherently 
pathological aponeurosis which ruptures; other- 
wise manual workers would show a greater in- 
cidence of the disease. Collapse of a bone 
weakened by malignant deposits, although in 
the final event traumatic, is not thought of as 
a traumatic lesion. 

Nevertheless it may be that Skoog’s inter- 
esting observation will lead us nearer to discov- 
ering the ultimate cause of the disease. 

Race: Certain races, notably the Negro, 
American Indian and oriental, have a very low 
incidence of the disease. The significance of 
this is unknown. 

Sex: All series of cases show an overwhelming 
preponderance of men over women and this is 
borne out by our own experience. Men out- 
number women by about seven to one, although 
the disease process is identical in both sexes. 

‘Age: Fully developed Dupuytren’s contrac- 
ture may appear in patients of any age from 
the late teens onward. Our youngest patient 


~ was 18 years old when first seen. However, it is 


primarily a disease of middle and later life, 
although the date of onset can seldom be deter- 
mined with any accuracy. 


CLINICAL FEATURES OF DUPUYTREN’S 
CONTRACTURE 


The earliest stage of the disease consists of a 
firm nodule, the consistency of hard rubber, 
beneath the palmar skin. Patients are seldom 
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Fic. 1. Dorsum of the hand of a patient with early 
Dupuytren’s contracture showing a typical knuckle- 
pad overlying the proximal interphalangeal joint of the 
middle finger. 


seen with this lesion alone, which usually passes 
unnoticed. The nodule is painless but is some- 
times tender to firm pressure and lies opposite 
the metacarpophalangeal joint. 

In the next stage a definite cord is felt 
running from the nodule into the base of the 
affected finger; this finger is slightly flexed 
and this flexion cannot be overcome by passive 
extension. As the disease progresses, the finger 
or fingers become inexorably more flexed to- 
ward the palmar skin, which itself becomes 
atrophic, fixed and transversely folded over 
the underlying bands. 

The final state of misery, for patient and sur- 
geon alike, is reached when secondary fibrosis 
has occurred in the interphalangeal joints, at 
which stage full extension of the affected finger 
cannot be achieved by operation. A further 
component of this final stage may be mani- 
fested as a hyperextension at the distal inter- 
phalangeal joint. This is caused by extension of 
the disease process into the interosseous and 
lumbrical slips of the extensor expansion, 
which are thus shortened. 

The ring finger is most commonly affected, 
followed by the fifth, middle and index fingers 
and thumb in decreasing order of frequency. 
The right hand is affected more often than the 
left, but more than half of the patients seen 
have bilateral involvement. 


Pade. These subcutaneous plaques 
overlying the dorsum of the proximal inter- 
phalangeal joints were described in 1893 by 
Garrod who noted their coincidence with 
Dupuytren’s contracture. Although many pa- 
tients with finger contracture have no knuckle- 
pads, the converse is not true and the clinician 
who observes a patient to have knuckle-pads 
may be quite sure that that patient either has a 
Dupuytren’s contracture, or that one will 
develop in the future. 

The pads are seen as smooth, circular plaques 
overlying the dorsum of the proximal inter- 
phalangeal joint of any or all the fingers. 
(Fig. 1.) The pad is slightly mobile beneath the 
skin and arises from the extensor mechanism. 
Histologically they consist of young, cellular 
fibrous tissue, identical with the palmar 
nodules. Less well formed pads are occasionally 
seen over the distal interphalangeal and meta- 
carpophalangeal joints. 

The Feet: The Dupuytren process may affect 
the plantar as well as the palmar aponeurosis. 
Here again the early manifestation is a firm 
subcutaneous nodule at the medial border of 
the foot. Actual contracture of the toes is very 
rare, but we have seen one such case. The 
plantar nodule is usually unnoticed by its 
possessor, unless it be prominent enough to 
cause pressure on underlying structures when 
the patient is walking or standing. 

Penis: Peyronie’s disease (induratio penis 
plastica) is occasionally found concomitantly 
with Dupuytren’s contracture. It is a rare 
affliction but is considered by many to be a 
further manifestation of the generalized heredi- 
tary fascial defect. However, in all the series of 
Peyronie’s disease published the number of 
cases was so small that a positive relationship 
between fibrosis in the penis and in the palmar 
fascia cannot be definitely proved. 


MORBID ANATOMY 


The process consists of progressive and 
exuberant fibrosis occurring in the palmar 
aponeurosis and its deep extensions. 

Anatomically the aponeurosis comprises a 
triangular sheet of fibrous tissue, its fibres 
mainly longitudinal, which covers the central 
part of the palm. The apex of the triangle is 
attached proximally to the transverse carpal 
ligament (flexor retinaculum) and in its more 
superficial part to the palmaris longus tendon. 
From the base of the triangle four slips pass 
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toward the roots of the fingers, at which point 
each slip divides into three. The lateral com- 
ponents sweep backward, around the flexor 
tendon, to fuse with the transverse metacarpal 
ligament (deep transverse ligament of the 
palm), while the small median slip continues 
along the flexor aspect of the finger anterior 
to the tendon sheath. A slip passing to the 
thumb is occasionally present. 

At the sides the aponeurosis is continuous 
with the thinner deep fascia covering the 
thenar and hypothenar muscles, but from these 
margins strong fibrous septa pass backward to 
reach the palmar surface of the first and fifth 
metacarpal bones. Thinner septa pass backward 
from the deep surface of the aponeurosis be- 
tween the flexor tendons and their neighbouring 
neurovascular bundles. Eight separate com- 
partments thus lie beneath this aponeurotic 
lid, four of them containing flexor tendons, the 
other four the neurovascular bundles each with 
a lumbrical muscle. 

Distally the aponeurosis is reinforced by 
transverse fibres and from its anterior surface 
oblique fibres run forward to the palmar skin. 

The pathological process may attack any 
part of this fascial network; therefore only total 
excision of the aponeurosis together with its 
ramifications will render the patient immune 
from recurrence. 

Macroscopically the diseased tissue is firm, 
greyish white in colour and cuts with a charac- 
teristic grating sound and sensation. 

Microscopic section shows an admixture of 
dense, adult fibrosis with areas of younger, in- 
tensely cellular fibrous tissue in which little or 
no collagen formation has occurred. The dense 
fibrous tissue is found mainly in the bands, 
whereas the cellular tissue is characteristic 
of the nodules and knuckle-pads. 


PROGRESS OF THE DISEASE 


The course which any particular case will 
run is difficult to assess and there are many 
variations on the theme of a slow, inexorable 
contracture. Occasionally a case may begin 
with a contracture of comparatively rapid on- 
set and then the disease appears to become 
arrested, perhaps for many years. This type 
of finger is usually seen when a progressive 
contracture, arising much later in life in the 
other hand, brings the patient to the surgeon. 

In other patients, however, the onset and 
rate of contraction are so rapid, with the events 
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of years becoming telescoped into a few months, 
that operation becomes a matter of urgency if 
irrevocable joint changes are to be avoided. 
It is important to recognise the existence of 
this “‘acute Dupuytren’s.” In addition there is 
a tendency for Dupuytren’s contracture, along 
with most pathological processes, to progress 
more rapidly in the younger patients. 

For these reasons, some priority should be 
given to patients awaiting admission for surgi- 
cal treatment of their contractures, particu- 
larly in clinics where the waiting period for 
“cold” surgery is lengthy. 


TREATMENT 


No form of treatment other than radical sur- 
gery will cure the patient with an established 
Dupuytren’s contracture. Radiotherapy may 
be successful in arresting the progress of an 
early case but relapses are common. 

When planning treatment it is important to 
assess the stage to which the disease has 
progressed in the patient under consideration. 
Four clinical stages are recognised and the 
results to be expected from operation deterio- 
rate as the disease reaches each successive stage. 

SraceE 1. There is involvement of the 
palmar fascia only. The fingers are not con- 
tracted and function is normal. This is the 
ideal stage for operation and the surgeon should 
emphasise to the patient that nothing is to be 
gained by waiting for the condition to progress. 

StaGE u. There is a minor contracture of 
one or more fingers, or finger bands are palpable 
without actual contracture. In addition there 
is minor dimpling of the palmar skin. 

Stace ui. Major finger contracture has 
occurred and there is extensive involvement of 
skin. The finger joints remain normal. Opera- 
tion at this stage still gives an excellent result, 
but a lengthy period of postoperative physio- 
therapy will be necessary before full function 
is regained. 

STAGE Iv. Secondary changes have oc- 
curred in the joints of the affected fingers. The 
normal action of the lumbricals and interossei 
may have become disturbed so as to hyper- 
extend the terminal phalanges, a symptom of 
serious prognostic significance. A _ further 
clinical feature of this stage is the spread of the 
fibrosis to surround the distorted finger, pro- 
ducing the so-called “frozen finger.”” Normal 
function can never be regained in hands which 
reach Stage Iv. 
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The moral is clear. Do not wait for Ste se 11 
if you see the patient in Stage 1; operate early, 
and the earlier the operation the better the 
result. 

Contraindications to Surgical Treatment. 
Apart from those based on the prior claim of 


Fic. 2. Diagram of the incisions for Dupuytren’s con- 
tracture as described in the text. A Z incision has been 
drawn on the fifth finger; on the ring finger the flaps 
have been raised; the middle finger shows the flaps 
transposed and sutured in place. 


some general medical or surgical disease, the 
only absolute contraindication to the operative 
treatment of Dupuytren’s contracture is rheu- 
matoid arthritis of the hands. These hands are 
better left alone, for they will be made worse 
by operation. 

In our experience female patients with 
Dupuytren’s contracture do not fare as well 
as males, although we do not regard it as being 
a contraindication if the patient is a woman. 

Preoperative Routine. After admission to 
the hospital the patients’ hands are photo- 
graphed to record the degree of contracture 
and he receives a general medical examination 
to exclude concurrent disease. 

It is important to describe to the patient 
what he will undergo and to discuss with him 
the limitations of operation in fingers which are 
in the fourth stage of contracture, that is, with 
permanent and irrevocable joint changes. When 
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this condition is present in the fifth finger, the 
patient is often better served by amputation, 
rather than by the presence of a semi-flexed 
and functionless finger. Permission to amputate 
if necessary should be specifically sought prior 
to operation in the appropriate cases. 

On the evening before operation the hands 
are scrubbed with soap and warm water, after 
which the skin is swabbed with spirit and the 
hand wrapped in a sterile towel. 

Anaesthesia. There is an important reason 
for the use of general anaesthesia which will be 
apparent when the final haemostasis and closure 
of the wound are described. Suffice it to say 
that any general anaesthetic technic is per- 
missible which will allow of a temporary period 
of hypotensive anaesthesia during the final 
stages of the operation. 

The hand and forearm are exsanguinated by 
application of an Esmarch bandage from the 
fingers to above the elbow and a pneumatic 
tourniquet on the upper arm is inflated to 
280 mm. Hg. 

The hand, repainted with spirit and suitably 
draped, rests on a table and is held with fingers 
extended by a sheet-lead splint. 

Incisions. These are planned to permit ex- 
cision of the complete palmar aponeurosis, 
together with its deep extensions in the palm 
and any fibrous bands present in the fingers. 

The palmar component is approached 
through an incision in the distal palmar crease. 
Through this the aponeurosis can be displayed 
and excised from its proximal end up to the 
bases of the fingers. 

The contracture band in the finger is exposed 
by means of a Z incision, the middle limb of 
which lies in the median position on the flexor 
surface of the proximal phalanx. If the con- 
tracted finger be examined, it will be seen that 
while no skin has been lost or destroyed, it has 
nevertheless become abnormally distributed; 
the skin area at the sides of the fingers has 
increased, whereas on the flexor aspect there 
is a shortage of skin. The Z incision, suitably 
planned, allows of precise and perfect redis- 
tribution of this skin when the triangular flaps 
are transposed. They take up their new posi- 
tions with natural and satisfying ease, at the 
same time providing full skin coverage on the 
now extended digit. If necessary a further Z 
plastic may be performed on the middle 
phalanx. These incisions are illustrated in 
Figure 2. 
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The Operation. The palmar incision is made 
with a small (No. 15) blade; skin hooks are 
applied to the edges, and undermining of the 
palmar skin is begun. Sharp dissection is neces- 
sary and care must be taken not to buttonhole 
the skin which may be thin, atrophic and 
adherent to the underlying fibrous tissue; 
where possible a layer of subcutaneous fat is 
raised with the skin flaps. Gradually the skin 
of the palm is retracted, exposing the whitish, 

.nodular Dupuytren’s tissue, together with 
some apparently normal aponeurosis and 
palmar fat. 

A longitudinal incision is now made into the 
lateral margin of the aponeurosis and this is 
carefully deepened until a neurovascular bundle 
is seen; the reddish pink colour of a Iumbrical 
muscle may be a useful guide to the position 
of the all important nerve. 

The bundle is retracted with a blunt hook 
and is then freed from the fibrous tissue as far 
as the base of the finger. The aponeurosis is 
now divided transversely at its proximal end 
and tissue forceps are applied, turning the cut 
end forward toward the fingers. Now the 
operator continues the dissection across the 
palm, separating the fibrotic aponeurosis from 
the underlying structures. Each digital nerve 
must be positively identified and care taken to 
excise the deep septal prolongations of the 
aponeurosis. Variations on this technic may 
be necessary because of the distorted anatomy. 
For example, it may be necessary to divide a 
band transversely at an early stage of the dis- 
section in order to allow extension of the fingers 
and so facilitate exposure. 

The aponeurotic block has now been raised 
from the palm and remains attached only by 
its digital prolongations, which are now divided. 
(Fig. 3A.) 

Attention turns to the affected fingers. The Z 
incision is made with care and the triangular 
flaps are undermined, exposing the fibrous cord 
beneath. This is dissected out of the finger and 
(Fig. 3B and 3C) followed down into the palm 
by tunnelling beneath the bridge of skin which 
lies between the palmar and digital incisions. 
After all abnormal fibrous tissue has been 
excised in this way, it will be found that the 
finger can be extended with a minimum of 
pressure. Failure of extension after adequate 
excision implies the presence of permanent 
changes in the finger joints, which will only be 
damaged further by forcible attempts at ex- 
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tension. Some improvement in this respect 
may be gained from postoperative physio- 
therapy and splinting. 

The wound is now ready for haemostasis and 
closure, which is carried out by a special technic 
devised to reduce the degree of hyperaemia 
which follows release of the tourniquet and so 
reduces the incidence of haematoma. 

The anaesthetist first lowers the patient’s 
blood pressure by the administration of a 
hypotensive drug such as arfonad® or ansoly- 
sen.© When the systolic reading has fallen to 
between 60 and 70 mm. Hg, the surgeon’s 
assistant raises the patient’s arm to its full 
extent and the tourniquet is removed. The 
arterial blood pressure in the raised hand is 
thus reduced to about 40 mm. Hg. Instead of 
the usual flood of reactive bleeding, the opera- 
tive field remains dry except for the larger cut 
vessels which are now easily picked up with 
artery forceps and tied with catgut. If the 
returning blood flow does not reach the hand 
at its high level, the hand is slowly lowered by 
the assistant until blood appears from the 
larger vessels. 

The skin incisions are now sutured, the hand 
still held high by the assistant, with the sur- 
geon standing to the task. Interrupted silk 
stitches are used which are accurately placed 
to secure perfect skin apposition and to prevent 
any tendency toward inversion of the skin 
edges. A small rubber drain is inserted at the 
ulnar end of the palmar incision. (Fig. 3D.) A 
pressure dressing of gauze swabs rung out in 
sterile saline solution is applied directly to the 
palm and between the fingers. The hand is 
wrapped in cotton wool and a crépe bandage is 
put on firmly. No splinting is used, but the 
bandage is applied in such a way that the fingers 
operated upon are held extended; all fingertips 
are exposed to permit inspection of their colour 
in the postoperative period. 

Postoperative Care. The hand lies elevated 
on a pillow during the immediate postoperative 
period and is carried in a sling when the patient 
is ambulant after a day or two. The dressings 
are removed after three days for inspection 
only, and a lighter dressing of dry gauze and 
crépe bandage is applied. 

The stitches are removed between the tenth 
and fourteenth days after operation, and from 
this time onward active movements are 
encouraged. 

An accurately fitting volar splint, made 
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Fic. 3. The operation for Dupuytren’s contracture. A, the palmar dissection 
is complete and the neurovascular bundles and flexor tendons have been dis- 
sected freely. B, the Z incision has been drawn on the flexor surface of the fifth 
finger. C, the flaps of the Z incision are raised. D, the flaps have been trans- 
posed and the incisions closed with interrupted silk sutures. 


preferably of acrylic is a useful adjunct to 
gaining full extension in some cases. This is 
worn at night only, the patient using the hand 
freely during the day. 


COMPLICATIONS 


Haematoma. A small amount of blood and 
serum will inevitably be produced beneath the 
skin flaps of the palmar dissection and will find 
its way out at the site of drainage. Any collec- 
tion of blood and serum which is retained in 
the palm must be evacuated without delay. 
Conservative optimism has no place in the 
treatment of palmar haematoma, which de- 
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vitalises skin flaps, delays return of function 
and encourages infection. 

Loss of Skin. Limited loss of skin may 
occur along the incision when the palmar skin 
is very thin and atrophic, or the apices of the Z 
flaps may slough if they are designed too 
sharply. Grafting is practically never necessary, 
the only care needed being to ensure by means 
of splinting and physiotherapy that contraction 
does not occur during the period of delayed 
healing. 

Delayed Return of Function. A small propor- 
tion of patients are slow to regain full active 
extension in the affected fingers even though at 
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operation the full passive movement was easily 
gained. Perseverance with volar splinting of 
the finger and palm combined with supervised 
active exercises will eventually achieve the 
desired result. Passive stretching of the con- 
tracted finger is permissible and useful up 
to the point where pain is produced. Pain is the 
limiting factor on passive movement, and move- 
ment into the painful range does only harm. 

Vascular Spasm. Fortunately this is a rare 
complication of surgery for Dupuytren’s con- 
tracture. The operated hand becomes red, 
shiny and painful, even the non-operated 
fingers being affected, and almost all function 
is lost. The condition responds badly to any 
form of treatment with the exception of cervical 
sympathetic block (stellate ganglion block) 
which may give some relief. The prognosis for 
return of function is not good. Any further 
surgery on the hand must be avoided, as this 
will make the condition still worse. 


CONCLUSIONS 


The operative technic described herein has 
given satisfactory results in over 200 cases. 
These incisions provide the best approach to 
the complete clearance of the aponeurosis and 
its digital extension in Dupuytren’s contrac- 
ture. In particular, the Z plastic incision of the 
finger has the triple merit of giving an excellent 
exposure, of lengthening the skin on the flexor 
surface of the finger, and finally of leaving scars 
which lie in a functionally sound position. 


With regard to the contracted skin itself, we 
are convinced that replacement is never neces- 
sary and that grafts, whether of free skin, or 
in the form of flaps and tubed pedicles, have 
no place in the treatment of Dupuytren’s 
contracture. 

We would emphasise again the excellent 
results which are to be obtained in the early 
stages of the disease and the progressively 
poorer results which are obtained as the 
process advances. Let the clinician therefore 
beware of delaying operation, particularly in 
those cases which are rapidly progressive. 


SUMMARY 


The clinical features of Dupuytren’s con- 
tracture are discussed in relation to treatment 
and the importance of early operation is stressed. 
Four stages of the disease are recognised. The 
author’s (A. H. M.) operation for the treatment 
of Dupuytren’s contracture is described in 
detail, with particular reference to his technic 
for redistribution of the digital skin. 
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The Management of the Patient with 
Cleft Lip and/or Palate 


Pror. T. PoMFret KiLNer, Oxford, England 


HOSE who undertake the treatment of con- 

genital deformities such as cleft lip and 
cleft palate shoulder a great responsibility, for 
by their initial operations they may make or 
mar the lives entrusted to them, bring happi- 
ness or constant sadness to parents and pave 
the way either to normal social activity or to 
the life of a recluse for the patient himself. 

During our early years of work together im- 
mediately following World War 1, and while 
the foundations of plastic surgery as it exists 
today in Great Britain were being laid, Sir 
Harold Gillies and I had many cases referred 
to us which were in the latter category; it would 
be correct to say it was from these cases that 
we learned a good deal about what not to do. 
A very common problem was the flattened 
upper lip, too long from above down, too short 
from side to side and with little or no skeletal 
support from behind due to removal of, or 
damage to, the premaxilla at the primary re- 
pair. We soon learned to correct this by com- 
bined surgical and dental measures, an epi- 
thelial inlay providing a pocket into which a 
denture could be fitted, giving the desired pro- 
trusion and carrying teeth in good relationship 
with the lower teeth. Alternatively, in patients 
in whom there had been gross sacrifice of tissue 
at the primary operation or loss afterward 
following infection or necrosis or as the result 
of ill planned secondary operations, the Abbe 
flap procedure gave fulness to the upper lip 
while correcting the slackness and eversion 
commonly present in the lower lip. 

The deformity of the nose posed a much more 
difficult problem with its gross asymmetry of 
the nostrils, deflected and curled septal carti- 
lage, and crooked bony bridge line. Added to 
these were the oblique vestibular skin and 
cartilage folds often responsible for nasal ob- 
struction and indirectly for sinus trouble. The 
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prealveolar oronasal fistulas must not be for- 
gotten; these fistulas are so often responsible 
for the escape of fluids from mouth to nose and 
then in embarrassing fashion from the nostril. 
We have made our small contributions [6] to 
the subject of treatment, but I am sure Sir 
Harold would agree that the problems pre- 
sented by these deformities are still not solved 
and that the task before the plastic surgeon of 
this generation is the prevention of these 
deformities rather than the devising of more 
and more complicated procedures for their 
correction. We are inclined to become too occu- 
pied with treating symptoms rather than the 
disease itself. 

Of course we were frequently confronted with 
the most difficult problem of all, defective 
speech, a disability even more crippling than 
disfigurement, for everyone must recognise that 
many persons with no claim to good looks have 
done well in life while few who have been 
unable to communicate easily with their fellows 
have achieved success. In the treatment of the 
cleft palate, prevention of scarring and con- 
tracture is of paramount importance. In those 
early days we often saw gross scarring following 
the many operations performed (frequently 
at ridiculously short intervals) by surgeons 
whose one concern was to close a defect and 
who had little or no thought of producing a 
functioning soft palate. It was primarily for 
these cases that the Gillies-Fry [5] procedure 
was devised; a defect in the region of the hard 
palate or immediately behind it, readily filled 
by an obturator, was considered a small price 
to pay for a soft palate, scarred as it might be, 
which when freed from its anterior attachments 
was capable with the assistance of pharyngeal 
wall movements of closing off mouth from nose. 
There was a period during which this operation 
was performed as a primary procedure on the 
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untouched palate, but I never considered this 
justifiable and I am sure few if any surgeons 
now use it in this way. In many of the adult 
patients in this category there has been so much 
destruction of tissue that nothing short of the 
introduction of new tissue can achieve a worth- 
while result. For this purpose the tubed skin 
flap brought up from abdominal or chest wall 
by temporary attachment to the arm owes 
much of its increasing popularity to Sir Harold’s 
pioneer work. 


With these as preliminary remarks linking 
my subject with the object of this special num- 
ber, I shall proceed to give an outline of my 
present day teaching and practice. There seems 
to be little doubt that the frequency of cleft 
lip and/or palate deformities is increasing and 
figures are available to support this view. The 
infant mortality rate has fallen considerably, 
and more infants therefore survive and thrive 
sufficiently to reach the operating table. Im- 
provements in anaesthesia have meant that 
more infants leave the operating table alive. 
Improvements in surgical technic provide more 
individuals looking, speaking and behaving 
normally. This means that more and more of 
these patients marry and produce children, a 
certain proportion of which bear the parent’s 
deformity. Heredity considerations cannot be 
discussed here but it may interest readers to 
know that I always make a point of discussing 
this side of the subject with the parents at an 
early consultation in order to relieve their 
anxiety; at the same time I show them com- 
posite photographic records of patients present- 
ing deformities similar to that of their own child 
so that they may know what results can be 
expected. As a working rule I explain to them 
that if a child with a cleft lip and/or palate were 
born in my own family, I should not consider it 
a reason for family limitation; however, if a 
second child came along with the same anom- 
aly, I should take no more chances. I cannot 
recall an instance, even when one of the parents 
bears the deformity, in which two consecutive 
children have been affected, and this working 
rule has therefore meant the production of 
quite a large number of normal children to 
bring confidence and joy into their parents’ 
lives. One cannot escape thinking, however, 
that these apparently normal children may 
carry the genes that will be responsible for the 
reappearance of the deformity in their off- 
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spring. When I am given the opportunity, I 
always advise the person carrying the deform- 
ity to avoid marrying a near relation and, at all 
costs, a person similarly afflicted. Quite re- 
cently I encountered two afflicted people, who 
had met while undergoing secondary treatment 
and who had been advised strongly against 
mating, bringing a perfectly formed infant to 
their surgeon to show how wrong doctors can be. 

Some form of classification of these deformi- 
ties is essential if a surgeon is to be able to make 
comparisons among his own results and if he is 
to be in a position to compare his own work 
with that of other surgeons in the same unit, 
in the same country or in countries abroad. 
The classification put forward by Staige Davis 
and Ritchie [13] with the slight addition later 
suggested by Ritchie [11] has served this 
purpose extremely well and is worthy of 
becoming a basis for an international scheme of 
classification. 

I teach that the purpose of surgical interven- 
tion in patients with cleft deformities is three- 
fold: to make the patient look well, to enable 
him to eat well and, most important of all, to 
enable him to speak well. In prealveolar clefts 
affecting only the lip the surgeon is concerned 
only with appearance, for unless tooth buds are 
damaged quite unnecessarily, mastication and 
speech should not be affected. A good repair of 
the lip on the simplest possible lines which 
provides sound muscle approximation should 
ensure pleasing appearance and good labial 
sounds. There is no urgency about treatment 
because there is no underlying skeletal deform- 
ity or difficulty in feeding, and I normally 
leave the repair operation until the child has 
been weaned at about nine months of age. I 
sympathise with the parents who must see 
their child’s deformity every day and, other 
conditions being satisfactory, am prepared to 
operate earlier if pressed to do so. I am also 
prepared to advance or retard the date of sur- 
gery in order to avoid operating in the winter 
months. If the prealveolar lip cleft is asso- 
ciated with a cleft of the alveolus (but not of 
the palate), I am prepared to operate still 
earlier in order to obtain the moulding effects 
of the repaired lip on the skeletal parts while 
these are still malleable. I am not an advocate 
of neonatal operations which, in my opinion, 


represent a form of treatment for the parents 


not in the best interests of the child. 
When the cleft of the lip is associated with a 
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cleft through the alveolus and palate, there is 
more urgency about early treatment, but 
not sufficient urgency to warrant operating 
until the infant is passed fit for operation by 
the paediatrician. These children can be fed 
satisfactorily by bottle carrying a teat with a 
somewhat larger-than-normal hole in it. Only 
rarely are spoon or pipette feeding necessary, 
and in only one case in some thirty-seven years’ 
experience has feeding by stomach tube been 
called for. I employ no weight standard but am 
prepared to operate as soon as the weight ex- 
hibits a steady rise and provided the haemo- 
globin index, which has been found a good 
indication of nutritional condition, is in the 
neighbourhood of 80 per cent. Operation is 
usually carried out at six to eight weeks of age. 
In unilateral cases the operation follows closely 
the technic evolved by Veau [15], characterised 
by minimal sacrifice of tissue and the avoidance 
of any flap formation in the muscle-bearing 
elements. At the operation on the lip the muco- 
periosteum is freed in continuity from the side 
wall of the nose and the upper surface of the 
palatal process of the maxilla and is sewn to a 
flap of mucoperiosteum from the side of the 
vomer. In this way mucosa which essentially 
belongs to the nose is placed in its correct posi- 
tion to form a floor to the nose. For many years 
I employed the buccal mucoperiosteal flap of 
Veau to reinforce this single layer closure, but 
so frequently did a defect develop anterior to 
this flap that its use was abandoned since it 
proved difficult later to find local material to 
close the defect. If the single layer closure 
persists, and in those cases in which the Veau 
buccal flap has been employed, there remains 
only a defect in the region of the soft palate 
for closure at a later date. If the one-layer 
closure fails in part or throughout, the defect 
in this region is closed when repairing the cleft 
palate by the four-flap procedure described by 
Wardill [16]. The two anterior flaps have their 
bases anteriorly and their blood supply has not 
been damaged at the operation on the lip. 

In bilateral complete clefts (see Figure 1), 
repair of the lip is carried out in two stages and 
without interfering in any way with the for- 
wardly displaced premaxilla. I have an aversion 
to interference with this important element in 
facial contour at this early stage for fear of 
impairing its blood supply and therefore 
affecting its development. One lip cleft, usually 
the wider one, is repaired as in unilateral 


clefts; and as soon as the infant has recovered 
from the operation, in three to four weeks, the 
other cleft is tackled on similar lines. The 
lateral elements are brought to the sides of the 
prolabial element in “V” and not in “Y” 
fashion. The anterior parts of the palate clefts 
are dealt with as in unilateral clefts. It is sur- 
prising how soon the repaired lip brings the 
premaxilla under control; however, there is 
often much to be desired in the conformation 
of the alveolar arch and there is reason to 
believe that careful expert dental collaboration 
even at this early stage might improve results 
by maintaining the space into which the pre- 
maxilla should fit and so prevent the approxi- 
mation of the lateral elements behind it. There 
are a few bilateral clefts in which simultaneous 
repair of both sides can be achieved without 
undue tension on suture lines. Operation in one 
stage no doubt helps to give a more symmetri- 
cal result in what is a symmetrical deformity 
than does operation in two stages. Nearly all 
cases of complete lip-gum-palate cleft call for 
secondary correction at a later date; and if 
these retouches can be added before the child 
is of school age (five years), much psychological 
mischief may be avoided. Many cases call for 
further corrections as development, more 
particularly of the nose, reaches completion. 
Thus the surgeon should recognise that his 
work is not finished until he has reviewed his 
patients at this stage and has treated any re- 
maining faults. It is not possible in this paper 
to describe the various procedures used in this 
later treatment but the photographic records 
shewn in Figure 2 indicate the pleasing effects 
of some of these. 

In postalveolar clefts and in complete clefts 
in which the lip has been repaired earlier, the 
operation on the palate is carried out when the 
patient is about one year of age. The operation 
is put back or ahead a little if the first birthday 
falls in winter. The object of early operation is 
to provide a good speech mechanism before 
the child wants to use it. The operation is of 
simple V-Y retroposition character with frac- 
ture of the hamular processes to relieve tension 
on the soft palate suture line. (Kilner [9,170].) 
Actual closure of the cleft follows closely the 
technic of Veau [14] but no “‘suture muscu- 
laire” is employed. When the original cleft 
extends far forward or when partial or total 
breakdown of the one-layer repair in complete 
clefts has produced similar conditions, the 
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aforementioned four-flap repair is used. The 
aim of operation is to produce a long, fleshy, 
mobile soft palate which elevates well and 
which, assisted by the movements of the 
pharyngeal walls, will give closure of the mouth 
trom the nose in the rapid and controlled man- 
ner which is necessary for perfect speech. In 
about three-quarters of the cases treated on 
these lines good speech can be attained with 
no more speech training than is given in the 
ordinary family circle; in some of the remaining 
cases expert speech therapy, alone or aided by 
further surgical treatment, will provide good 
or acceptable speech; in the remaining small 
number nasal escape persists and neither sur- 
gery nor speech therapy seems capable of 
eradicating It. 

The importance of working in close liaison 
with the speech therapist cannot be too greatly 
stressed. In Oxford a joint clinic for the review 
of cases of cleft palate and of patients exhibiting 
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Fic. 1. Patient M. B. Bilateral complete lip-alveolus-palate cleft. Top, original 
condition. Center, after repair of right lip cleft. Bottom, later, after minor sec- 
ondary corrections. 


4 


defective speech from other causes is held at 
least once a month, at which time independent 
speech assessments and recordings are made 
and faults in speech are fully discussed. The 
investigation of what may be called “failed” 
cases has been greatly simplified since Calnan 
[2,4], following up the work of Kemp and 
Ardran [1], revived and expanded a method 
previously employed by Veau. After a 
small quantity of contrast medium of a kind 
capable of flowing over mucous surfaces has 
been instilled into the nostrils, lateral x-ray 
examination outlines the palate and pharyngeal 
wall at rest when the patient is saying “EE” 
and when blowing. The position of the tongue 
is indicated if a little of the suspension is in- 
jected over the tongue at the same time. A 
metal measure notched in centimetres held in 
the mouth at rest makes it possible to estimate 
the dimensions of parts shewn in the radio- 
graph and more particularly to decide on the 
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Fic. 2. Patient M. M. Bilateral complete lip-alveolus-palate cleft. Top, after 


primary repair operations elsewhere. Bottom, after various secondary correc- 
tion procedures: epithelial inlay to allow upper lip to be protruded by denture, 
cartilage graft to define nasal bridge line, alar base excisions, cupid’s bow 
procedure and excision of mucous pits in lower lip. 


degree of competency of the palatopharyngeal 
“sphincter.” In some cases the depth of the 
pharynx is excessive in comparison with other 
parts, while the repaired soft palate is rela- 
tively normal in its behavior. In these cases 
some forward projection of the posterior pha- 
ryngeal wall is required and this is usually 
achieved by the pharyngoplasty devised by 
Hynes [7]. In other cases the dimensions of the 
pharynx appear normal and the soft palate 
looks short or relatively immobile. In these 
cases a further attempt to retropose the soft 
palate may be made and/or a pharyngoplasty 
of the type suggested by Rosenthal [12] may 
be performed. 

This form of investigation has proved of 
great value in the planning of treatment for 
adult patients for whom no repair has been 
undertaken and in providing a fairly accurate 
prognosis of the result to be expected. In those 
patients with a nasopharyngeal isthmus of 
normal depth, the straightforward V-Y retro- 
position procedure gives good anatomical 
results. However, it should be remembered 
that most of these patients have learned tricks 
of speech which must be eradicated by post- 
operative speech therapy. In those patients 


who exhibit an unusually deep nasopharyngeal 
isthmus, a Hynes pharyngoplasty should be 
performed at the same time as the repair of 
the palate. 

Two forms of cleft palate call for special 
mention, i.e., the wide horseshoe shaped cleft 
usually associated with mandibular retrognath- 
ism and the submucous cleft. The former is 
often a most difficult condition to manage be- 
cause of the suffocative attacks which occur 
particularly at feeding times. Various methods 
of pulling the tongue forward have been devised 
but I have found none of them altogether satis- 
factory and have come to rely rather on careful 
nursing with the patient in the prone position. 
It is surprising how well these infants progress 
once they have survived for three or four 
weeks. The tongue no longer falls back to ob- 
struct both nasal and oral airways and the 
mandible in due course comes to look almost 
normal. In most of these cases, palatal repair 
has been carried out earlier than usual and in 
stages on V-Y lines. There is, however, a very 
definite shortage of material and I have no 
adverse criticism for those who defer repair 
procedures until the child is old enough to 
cooperate in the transfer of a tubed skin flap 
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to fill the defect. In the meantime, a dental 
prosthesis is worn. 

The submucous cleft of the palate is probably 
much more common than is supposed. Calnan 
[3] recorded eighteen cases which had been en- 
countered in Oxford. The condition is charac- 
terised by absence of any median raphe in the 
soft palate, a palpable notch in the posterior 
border of the hard palate and sometimes, but 
not always, by a split in the uvula. Transil- 
lumination at the time of operation by a light 
from above indicates the complete absence of 
muscle union in the midline. At one time these 
patients did not come forward for treatment 
until they were referred by school authorities 
to the speech therapist who, finding her efforts 
to little avail, looked to the plastic surgeon for 
advice. Nowadays speech therapists are aware 
of the diagnostic features of the condition and 
much of their time and effort is saved. Plastic 
surgeons, on the other hand, have learned to 
inspect the palate in all cases of prealveolar 
cleft of the lip for submucous palatal cleft is 
present in quite a high proportion of these. 
The treatment of the submucous cleft differs 
in no way from that of an open cleft. Histologi- 
cal examination of the piece excised from the 
midline of the soft palate reveals no muscle 
fibres. The full V-Y retroposition procedure is 
performed on all such patients. 

In assessing results and tracking down the 
causes of failure many things must be borne in 
mind. Dental irregularities may play their part 
in faulty sound production and, even apart 
from this, regular observation by the dental 
surgeon and orthodontist should form part of 
the follow-up programme. Testing of the 
intelligence quotient may give a clue to lack of 
response to treatment which appears to have 
given a satisfactory anatomical result. From 
time to time deafness is discovered as a retard- 
ing factor when help from the otolaryngologist 
is indicated. Occasionally environment plays 
an important part, as when the child has only 
the imperfect speech of a mother with a cleft 
palate to copy. Finally, a sharp look-out must 
be kept for paralysis of congenital or acquired 
origin, to the diagnosis of which the neurologist 
and experts in physical medicine can make a 
substantial contribution. In these patients only 
the Rosenthal type of pharyngoplasty can pro- 
duce improvement in speech. 

There are those who argue that much of the 
work in cases of cleft lip and palate should be 


deferred until the child is five years old, by 
which time there is less likelihood of interfering 
with maxillary bone growth. Those who advo- 
cate this course seldom go so far as to suggest 
deferring the operation on the lip, nor indeed 
would this be practicable for few parents would 
accept the advice and most would seek treat- 
ment elsewhere. It would be intensely interest- 
ing to have the opportunity of comparing a 
series of patients operated upon early with a 
series operated upon late by the same surgeon. 
I believe that the interference with maxillary 
growth dates from the operation on the lip and 
that much may be done to avoid or minimise 
it by employing extreme delicacy in the han- 
dling of tissues. In my own cases when it has 
been possible to repair a cleft lip without 
stripping up soft tissues from the outer surface 
of the maxilla on a subperiosteal plane, maxil- 
lary growth has been normal. I am therefore a 
strong advocate of the avoidance of damage to 
the periosteum. It is, of course, impossible to 
avoid disturbing periosteum related to the 
palatal processes of the maxilla at the palatal 
repair operation and also at the operation on 
the lip when lateral nasal and vomerine flaps 
are mobilised for approximation to form a floor 
to the nose. I do not believe, however, that the 
disturbance of periosteum in these regions has 
any material effect on the growth of the main 
mass of the maxilla. The pendulum has swung 
before and will no doubt swing again and again 
until cause and effect are clarified by careful 
observation and experiment. 

Nothing has been said about anaesthesia. All 
the operations mentioned in this article are 
performed under general anaesthesia, the 
anaesthetic agents being delivered by the endo- 
tracheal route. Without such carefree anaes- 
thesia the treatment of cleft lip and palate 
could not have progressed as it undoubtedly 
has during the last thirty-five years. It is a 
pleasure to acknowledge the outstanding con- 
tributions made by Magill and Rowbotham, 
both colleagues of Gillies and myself after the 
first World War, and to assert without fear of 
contradiction that the anaesthetist is the most 
important individual member of the team 
treating the cleft lip and palate. 
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Physicians and the World’s Hidden Crisis 


Wituiao S. KisKADDEN, M.D., Beverly Hills, California 


Ww follows in this tribute to Sir Harold 
Gillies has little to do with plastic surgery. 
However, I doubt that this fact will make much 
difference to Giles. He has always possessed to 
a remarkable degree the vision of future possi- 
bilities and probabilities so necessary to the 
plastic surgeon. For that reason it seems proper 
and timely to look into the future where today’s 
lack of vision may well result in a complete 
change of the status of man. 


The physician who is beguiled into reflecting 
upon the relation of medical science to civiliza- 
tion is confronted by a sharp antithesis. On the 
one hand, he views with pride the enormous 
degree to which medical science has improved 
the health, expanded and enriched the life of a 
portion of the world’s people. On the other 
hand, surveying the total picture, he views with 
dismay the increase in international tension 
and political pressures, the danger of big and 
little wars, and the imminent threat of total 
atomic destruction of our civilization. The 
physician is tempted to regard these latter prob- 
lems as out of his orbit, and the concern rather 
of diplomats, United Nations conferences, 
treaties and international agreements. But 
are they? Actually, these problems are basically 
not political but biological, and in this concept 
they should concern physicians as immediately 
as the cure of cancer, poliomyelitis or heart 
disease. 

Basic in the politico-biological roots of the 
present world turmoil is the explosive growth 
of the world’s population. (Fig. 1.) Every day, 
it has been pointed out somewhat wryly, more 
than 120,000 extra guests sit down with us to 
breakfast. In 1956 over 43 million people were 
added to the world population, equal to four 
times the population of the states of Pennsyl- 
vania or California, or five New York Cities. 
In the 200 years between 1650 and 1850, the 
population of the world increased from 545 


million to 1,171 million. In the 100 years 
between 1850 and 1950, the population doubled 
to 2,400,000,000. Within fifty years, or by 2000, 
it will (according to conservative estimates) 
double again. (Fig. 2.) 

These figures may cheer the American econo- 
mist who envisages a potential future market 
for automobiles, television sets and refrigera- 
tors. They can only dismay the agronomist and 
the demographist who are unable to envisage 
sufficient food and space for this future hungry 
horde. (Fig. 3.) How can sufficient food be 
found for this enormously increased population 
when the average caloric intake (2,000 per day) 
of two-thirds of even the present population is 
inadequate? (Fig. 4.) The huge population 
increase that has already occurred has not 
resulted in the sale of many refrigerators, auto- 
mobiles or television sets in Middle or East 
Asia. It has resulted rather in a vast increase 
in the numbers of those living in poverty and 
at subsistence levels, filled with discontent and 
unrest, ripe for change, any change, and espe- 
cially susceptible to communism’s promises of 
a better and richer material life for all. 

It has been estimated that 2 acres of culti- 
vated land are required to supply a human 
being with an adequate diet and the skins and 
fibers necessary for his clothing. By a conserva- 
tive estimate, the amount of productive land 
in the world at present is 4,000 million acres or 
12 per cent of the earth’s surface. Of this, four- 
fifths is already under cultivation. Bringing 
new lands into production will obviously re- 
quire better means of cultivation, better seeds, 
machinery, dams and irrigation. 

There are some who see room in the great 
empty spaces of our and other countries, not 
only for more people but also for agricultural 
expansion and development. Others cherish the 
hope that concentrated foods, plankton pills or 
frozen algae and fish will reverse the negative 
food balance. Dr. Harrison Brown, in “‘The 
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Fic. 1. World population growth since 6000 B.c. is traced in this chart by the 
heavy curve. The curves above and below it represent upper and lower limits 
of the estimate. (From: Huxtey, J. World population. Scientific American, 
194: 66, 1956.) 
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Fic. 2. Population by continents in 1950 and estimates for 1980 made on three as- 
sumptions by the U. N. Population Division. According to these assumptions, world 
population in 1980 will total between 3.3 and 4 billion. (From: Population Bulletin, 
12:9, 1956.) 
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Fic. 5. Decline in deaths from plague, cholera and smallpox in India, 1895-1945. (From: Popula- 


tior Bulletin, 8: 39, 1952.) 


Challenge of Man’s Future,”’ admits the possi- 
bility of living in a world of 50 billion people 
but seriously questions whether the conditions 
in such a world would be tolerable. A medical 
man resists the concept of the world as a bee- 
hive, sacrificing the quality of human beings 
for quantity. Even if financial gyrations could 
solve the complex problems of raising capital 
for these areas, and for their agricultural and 
industrial development, there would remain 
the tough economic problem of distributing 
food into areas of varying standards of mone- 
tary exchange, production costs and internal 
economy. Before this challenge, most econo- 
mists would quail. 

Let us take India as an example of the prob- 
lem as a whole. The destiny of India as the 
democratic leader in Southeast Asia, contesting 
for her position in world affairs against com- 
munistic China to the east and Russia to the 
north, will affect the future of the Western 
world. The 372 million in India (1953), exclud- 
ing Pakistan, have now an average daily caloric 
intake of 1,640. The birth rate of forty and the 
death rate of twenty-seven per 1,000 result in 
a 1.3 per cent annual increase in population, 
but the rate of increased food production has 
been only about .9 per cent. India now pro- 
duces 70 million tons of food and is expected 
to increase this in twenty years by an addi- 
tional 24 million tons. This 94 million tons 
would feed 450 million at the present caloric 


intake per person, but could it feed the 520 mil- 
lion expected in twenty-five years? Moreover, 
it becomes increasingly difficult to visualize an 
economy such as India’s (where 70 per cent of 
the population are engaged in agriculture) sup- 
plying anything like sufficient capital to buy 
tractors and seed, to control erosion or deple- 
tion or to build dams and irrigation systems, to 
say nothing of industralization of the country 
generally. 

India’s birth rate is not now, nor has it been 
in the past, excessive. The population increase 
is half due to control of smallpox, plague and 
cholera, and half to the peasant population’s 
complete ignorance and lack of knowledge of 
contraception and the basic economy of the 
value of small families. (Fig. 5.) 

It has long been argued that as standards of 
living and education are raised, population 
declines. The situation in Puerto Rico chal- 
lenges this doctrine. In the past fifty years 
Puerto Rico has received from the United 
States over $1 billion which has been used to 
establish schools, improve roads and raise the 
level of public health, yet there has been a 
natural increase in population of 2.5 per cent, 
with a birth rate only recently dropping gradu- 
ally from forty to thirty-five per thousand, and 
with a death rate of 8.1 per cent. Over 400,000 
Puerto Ricans have emigrated, and the indus- 
trial economy has been aided by the coming of 
400 new firms to the island since World War 11, 
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with an employment of over 40,000. These 
factors, however, fail to counterbalance the 
60,000 new births and the 16,000 yearly addi- 
tions to the working force. Since Puerto Rico is 
largely Catholic, one is at first inclined to 
attribute the regular population increase to 
religious influence. But, according to J. Manon 
Styces’s exhaustive study, rigid adherence to 
the tenets of religion is not the rule among the 
Puerto Rican peasants, nor are their con- 
sciences greatly troubled by contraceptive prac- 
tices. The mounting population crisis is at- 
tributable to popular ignorance and to religious 
scruples against support of contraceptive infor- 
mation on the part not of the people but of the 
government. 

For the very reason that as physicians and 
scientists we have had a large part in extending 
the span of life and in improving health, we 
must now concern ourselves with the situation 
that has resulted. We must, first of all, acquaint 
ourselves with the nature and direction of the 
problem. It cannot be relegated to diplomacy 
or power politics, nor can it be solved by treaty 
or agreement. It calls for direct action on the 
part of the entire world. Unfortunately, the 
need and the practicability of limiting popula- 
tion has not had popular appeal as compared 
with campaigns for infantile paralysis, multiple 
sclerosis and tuberculosis; nor is it realized that 
the danger of overpopulation to our political 
systems, our national security and the well- 
being of our children far surpasses the imme- 
diate dangers of war or atomic explosions. A 
backward glance at history underscores this 
danger: it was the Kaiser’s need for trade and 
expansion with a route to the sea that caused 
Germany’s aggression in 1914. Japan’s invasion 
of China and subsequent attack on the United 
States were due to the fact that her tiny islands, 
with a land area the size of California (but only 
14 per cent of it arable land), had become too 
small to feed 71 million. Mussolini made his 
ill-fated excursion into Ethiopia in search of a 
new, fertile and empty land. If internal pres- 
sures exerted forces sufficient to cause war in 
1914, 1930 and 1941, how much greater will be 
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the forces a few years hence? Seneca once ob- 
served, ““A hungry people will not endure 
reason; they will not listen to justice; and they 
will not bend to any prayers for mercy.” The 
time for preventive action is now if any future 
impact or result is to be expected. 

Much of the effort in population control has 
been directed to the illiterate and poverty- 
ridden peasant group. The results of efforts so 
directed in India, Puerto Rico and Jamaica 
have been far from encouraging. In Japan, 
where abortion is sanctioned by the govern- 
ment, over 1.5 million operations are performed 
annually. Unfortunately, approximately 30 per 
cent of these are done clandestinely, frequently 
with harmful results for the mother. Recently 
there has been a great increase in the number 
of clinics for birth control information and aid, 
and these, with an aroused public opinion, have 
materially aided in lowering the birth rate to 
below twenty per 1,000 of population. 

Superstition, taboos, and religious and tradi- 
tional fixations are forces too powerful to be 
overcome quickly. The best present hope lies 
in educating the middle class group (which, as 
in Japan, can be a genuine political power) to 
the truth that overpopulation threatens na- 
tional security and prosperity. From this middle 
class, politically articulate group in every 
country must come the leadership capable of 
dealing with the individual country’s peculiar 
problems of resources and conditions. 

In my opinion, physicians are committed, by 
the very nature of their calling, to a degree of 
responsibility in the general attempt to solve 
this worldwide political and biological prob- 
lem. They can, in the immediate present, aid 
in public education on two critical principles 
which must underlie and orient any worldwide 
attack on overpopulation. They can (1) stress 
the possibilities that lie in financial and tech- 
nical aid from the United States to the Middle 
and Far East, and (2) point out the necessity 
for vigorous support of the United Nations as 
the sole unit of competent authority in all 
international matters. 
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Lymphatic Oedema—An Evaluation 
of Surgery in Its Treatment 


RAINSFORD Mow en, F.R.c.S., London, England 


HE term oedema describes a clinical condi- 

tion which from the histological viewpoint 
is characterised mainly by an increase in extra- 
cellular fluid. It gives no clue as to the type of 
disturbance which has caused this excessive 
accumulation of fluid, and it seems clear that 
the clinician is in no position to advise an ade- 
quate method of treatment until such time as 
he has decided the exact reasons for this 
accumulation. 

In the normal state, the quantity of extra- 
cellular fluid is so small that collection is almost 
impossible and consequently our knowledge of 
its constitution is based largely upon conjec- 
ture. It must, however, be the bridge across 
which anabolic substances pass from the arte- 
rial capillaries to the cells and across which 
catabolic substances are transferred back from 
the cells into either the venous or the lymphatic 
systems. It is clear, therefore, that the accumu- 
lation of an excess of tissue fluid may as well 
be caused by a fault in its creation as by faults 
in its absorption. 

The mechanism of formation of tissue fluid 
depends apparently on only one system, the 
capillaries of the arterial tree, and it seems that 
these tend to be disturbed mainly by gener- 
alised or systemic faults. 

Excessive formation could result from in- 
creased intracapillary pressure, either osmotic 
or hydrostatic, in the arterial capillary tree or 
alternatively it could be due to an increase in 
permeability of the capillary walls. 

Diminished absorption of tissue fluid could 
be due to increased hydrostatic pressure in the 
veins or the lymphatics or to an excessive 
osmotic pressure in these vessels. Alternatively, 
of course, the walls of the vessels themselves 
might suffer a failure of permeability which 
could be either selective or general. 

The absorbing mechanism is double and con- 
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sists of both the venous and the lymphatic sys- 
tems, although it seems probable that these 
play separate roles. The failure of one or the 
other apparently is not compensated for by 
the remaining intact system. 

Our knowledge of the venous system is 
reasonably good. Its anatomy and its function 
appear fairly clear and, disturbances in both 
being relatively common, are readily recognized. 

Our knowledge of the lymphatic system, 
particularly in the limbs, is much less com- 
plete. We know that there is a plexus in the 
subdermal plane and another on or near the 
deep fascia. These feed main trunks which ap- 
pear to be somewhat variable in their course 
but which tend to remain in the superficial 
compartment of the limb. Occasionally they 
pass deep to the deep fascia but there is no 
certainty that they are there connected to any 
deep group of lymphatics or indeed that any 
such group exists. The larger lymphatic trunks 
have muscular walls and are well endowed with 
valves. Kinmonth and Taylor [6] have recorded 
the presence of a true but slow peristaltic wave 
in lymphatics within the pelvis. The smaller 
peripheral vessels are devoid of a muscular coat 
and movement of their contents is apparently 
due to pressure exerted from without. 

The system as a whole is a closed one, similar 
to that of the arterial or venous trees in the 
limbs. It does not open directly into the tissue 
spaces. Fluid passing into it is therefore pre- 
sumably subject to some degree of selective 
absorption, although this is difficult to prove, 
first because of the small amounts of lymphatic 
fluid which can be obtained and second because 
of the negligible quantities of tissue fluid which 
are available. If the walls of the lymphatics are 
selective, then one would expect to find an 
appreciable difference between extracellular 
fluid and lymphatic fluid. As has been stated, 
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Lymphatic Oedema 


this is not yet clearly defined. Drinker and 
Yoffey [2] report finding 0.5 per cent of protein 
in the lymphatics at the ankle of a normal 
adult, and this amount is thought to be in 
excess of that which could be expected to be 
present in normal tissue fluid. 

The function of the lymphatics of the limbs 
is apparently mainly concerned with drainage 
of the skin and subcutaneous tissues; although 
_ this function is also attributable to the venous 
system there appears to be but little overlap 
between the two, and it is not improbable that 
the two systems have indeed diverse duties. 
It has generally been thought that one of the 
important functions of the lymphatics is to 
provide protection against the ingress of organ- 
isms. It is true that once organisms are ab- 
sorbed into the lymphatics they produce a 
response both dramatic and abrupt, but it is a 
response which often results in destruction of 
the lymphatic nodes. It seems somewhat 
curious, at least to me, that a protective system 
should so destroy itself in exercising its function. 

In spite of this lack of knowledge of the dis- 
tribution and function of the lymphatic sys- 
tems, it does appear certain that oedema as 
encountered clinically is likely to arise from 
three main groups of causes: (1) Increased 
formation of tissue through errors in the arte- 
rial tree which, as has already been stated, are 
most frequently the result of generalised or 
systemic lesions. Therefore, they do not call 
for local surgical treatment. (2) Failure of ab- 
sorption due to obstruction of or damage to 
the venous mechanism. This is commonly 
encountered as the result of a deep venous 
thrombosis in a limb. The history is indicative 
of an abrupt onset and is almost invariably 
associated with pain. The appropriate treat- 
ment of the condition will vary but the prin- 
ciples underlying it are clearly defined and 
need not be further considered herein. (3) 
Failure of absorption by the lymphatic tree. 
It is perhaps mainly in this type that the 
diagnosis is not always easy to arrive at and 
the treatment is not always clear. 

There are two common conditions in which 
it becomes obvious that there is failure of 
lymphatic function. The first is an obstructive 
lesion, usually found in the arm following 
radical axillary adenectomy and/or radiation 
for carcinoma. The second is the so-called 
idiopathic lymphoedema, the onset of which 
usually occurs in the second or the early part 
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of the third decade of life. These conditions 
have something in common. Their clinical 
behaviour and natural life history are parallel. 
In both conditions the lesion is slowly progres- 
sive and in neither of them does the oedematous 
limb appear to alter the expectation of life. In 
both instances the protein content of the extra- 
cellular fluid is very high, being usually above 
2.5 gm. per 100 ml. 

In spite of these similarities, however, it 
appears that the causal mechanism is different 
in the two instances. One is due to mechanical 
obstruction and the other to an apparent hypo- 
plasia of the lymphatic tree. 

When oedema is first noted from either of 
these causes it is relatively transient. It will 
respond to rest and elevation, disappearing 
within twenty-four hours or thereabout, to 
leave a limb which is clinically normal. This 
may be described as phase one of the condition. 
The treatment is obviously to provide rest and 
support. 

As time passes, however, rest, elevation and 
support fail to return the limb to complete 
normality and its bulk remains slightly exces- 
sive. This is phase two, of which the essential 
characteristic is the deposition of fibrous tissue 
in the subcutaneous tissues. In its distended 
state the skin of the limb tends to weep easily; 
when it is less tense it remains stiffer and is less 
easily wrinkled than normal. In other words, it 
is permeated by a fine stroma of fibrous tissue. 
Hair tends to be lost. In this stage cellulitic or 
erysipeloid infections may be frequent and each 
such incident results in an addition to the ex- 
isting fibrosis of the subcutaneous region. 

This process of fibrotic replacement con- 
tinues until but little normal subcutaneous 
tissue remains. The limb becomes wooden and 


“‘pitting”’ is almost impossible to elicit. In this - 


stage, phase three, there is but little change of 
bulk with rest. The skin is rough and keratotic 
and may show wart-like excrescences. The 
lymphatic system as a working mechanism has 
ceased to exist and the areas which it used to 
drain are wholly invaded by fibrous tissue. 

It is upon recognition of these three phases 
and the reasons for them that surgical proce- 
dures must be founded, but it should be realized 
that all three phases may coexist in any one 
limb. The area which has been oedematous for 
the longest period will be most advanced in its 
permanent changes and therefore it may be 
that a method of treatment which is applicable 
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Fic. 1. Lymphangiogram of the arm shown in Figure 3. . 


to the distal part of a limb is not necessarily 
the correct method for the more proximal areas. 

It appears also to be true that although the 
life history of oedema as it is commonly en- 
countered in postoperative obstruction and in 
idiopathic oedema is similar, the causal mecha- 
nism in the two is different and different 
methods of treatment may therefore be indi- 
cated. Thus, the two conditions will be con- 
sidered separately. 


OBSTRUCTIVE OEDEMA 


The arm is the limb most commonly affected, 
although the leg can suffer a similar type of 
injury either from surgery or from trauma. The 
Iymphangiogram shows a typical picture. 
(Fig. 1.) The main lymphatic trunks are 
tortuous and dilated. The subdermal plexus is 
grossly overloaded and the plexus nearer to the 
deep fascia is also distended. As a rule it is 
difficult to visualize the lymphatics in the 
upper arm, probably because of the increased 
capacity of the distal areas to hold the radio- 
paque substances used. 

It is clear, therefore, that we are dealing with 
a truly obstructive lesion. Various measures 
for the relief of this obstruction have been 
suggested. 

In 1908 Handley [5] advocated the insertion 
of strands of silk threaded beneath the skin 
throughout the length of the limb. It is difficult 


to decide whether it was originally the intention 
that their more proximal ends should lie in an 
area drained by an intact lymphatic system or 
whether passage into the subcutaneous tissue 
of the chest wall was considered sufficient. 

Later operators have used nylon or polythene 
tubing. It is difficult to see how such a mecha- 
nism can be effective unless its proximal end 
crosses the midline of the body to drain into an 
entirely intact and normal area. It is also 
difficult to see how such an inert mechanism 
could possibly affect anything more than the 
small catchment area immediately surrounding 
each inserted strand. 

However, it is clear that those who use this 
technic are of the opinion that there is some 
advantage to be gained thereby. 

A second method was suggested in 1918 by 
Sistrunck [10], who modified the original 
Kondoleon [7] operation by the excision of a 
strip of deep fascia. The intention was to pro- 
duce an anastomosis between the superficial 
and the deep lymphatics. Such a procedure 
could be useful only if there are any deep 
lymphatics, which is not clearly proved, and 
if these lymphatics are unobstructed, which in 
most affected limbs cannot be expected to be 
the case. 

A third method, first advocated by Gillies 
and Fraser [4] in 1935 and applied not to an 
arm but to a leg, consisted in the transference 
of a bridge or wick of skin and subcutaneous 
tissue containing linear lymphatic trunks 
within it, in such a way that a by-pass was 
created to drain the affected limb into an 
unaffected area. 

A more recent elaboration of this method as 
it is applicable to the arm is illustrated. (Figs. 
2 and 3.) It will be noted that the wick of 
lymphatic-bearing tissue is derived from the 
opposite side of the body which is presumed to 
be normal and is so arranged as to by-pass the 
obstruction in the axilla in such a way that 
lymph reaching the lower end of the pedicle 
crosses the midline of the body to be discharged 
into the opposite axilla. 

If a satisfactory by-pass can be obtained, it 
is obvious that the effect of this treatment will 
be to prevent the oedema from becoming worse 
and to control that part of the oedema which 
would normally respond to elevation and rest. 
There will be no effect upon the fibrosis which 
has already been produced; therefore, once 
phase two is reached, so that there is residual 
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Fic. 2. Pedicle consisting of skin and subcutaneous 
tissue down to the deep fascia. Its lower limit is at or 
above the umbilical level. 


fibrosis, the provision of an alternative drainage 
mechanism will only cure the swelling of the 
limb in part. It will then probably render it less 
tense but not appreciably less bulky. 

In phase two, therefore, there is much to be 
said for an additional simple wedge reduction 
of the bulky limb. (Figs. 4 and 5.) This will 
have the advantage of not only increasing the 
patient’s comfort but also diminishing the total 
catchment area which the damaged but par- 
tially repaired lymphatic system is called upon 
to drain. It is not often found necessary or 
desirable to continue the excision into the 
upper arm. 

Phase three is rarely seen in an obstructive 
lesion of the arm, probably because it is un- 
likely that the patient will survive long enough 
for this phase to be reached. However, if it 
were to be encountered, it should be dealt with 
as will be described later. 


IDIOPATHIC LYMPHOEDEMA 


Idiopathic lymphoedema is usually seen in 
the legs. It is characterized by a swelling which 
begins in the ankle region and extends slowly 
proximally. Sometimes the condition reaches 
a level no higher than the knee, but on other 
occasions it may extend up to the level of the 
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Fic. 3. The upper end of the pedicle has been trans- 
ferred to the right breast and the left end into the arm. 


umbilicus, in which case both legs are likely 
to be involved. 


Since, as noted, the condition does not 


materially affect the patient’s life span, all 
three phases previously described are not un- 
commonly encountered. Lymphangiograms of 
this condition are extremely difficult to obtain 
and even in expert hands failure is more com- 
mon than success. However, when they are 
obtained they do not conform to the pattern 
described herein. There is no evidence of a true 
obstruction. The vessels are small and can be 
canalised with extreme difficulty. There is no 
tortuosity and no dilatation. The picture is far 
more suggestive of an idiopathic hypoplasia 
than of any obstructive lesion. 

Therefore, in spite of the similarity in clinical 
behaviour between these limbs and the ob- 
structed arm previously described, there would 
appear to be little reason to suppose that they 
will respond to similar methods of treatment. 

It would appear useless to be concerned with 
attempts to provide an efficient drainage 
mechanism, when in fact the whole of the 
lymphatic system in the affected limb is faulty. 
There can be no possibility of replacement of 
the entire affected area. The use of wicks, 
either inert or biological, would seem to have 
but little reasonable basis, but for many years 


‘ 
1 
ape 
4 
| 
. 


Mowlem 


Fics. 4 and 5. A more extensive wedge of subcutaneous tissue is removed down 
to the fascia. 


these methods have been the accepted treat- 
ment. More work needs to be done before they 
can be completely discarded as valueless. 

The rate of progress of the condition is 
such, however, that stages two and three are 
not uncommonly encountered, and it is to the 
correction of the ill effects of the fibrosis in 
the subcutaneous tissue rather than to the 
reconstruction of a lymphatic system that most 
surgical efforts should be directed. In phases 
one and two it is reasonable to suppose that a 
reduction of the catchment area of the lym- 
phatic system might result in an improvement 
of the oedema merely by reduction of the load 
that an inefficient but not functionless system 
is called upon to carry. This can be effected 
in part by wedge resection of the type de- 
scribed herein, but there does not appear to be 
any justification for the resection of deep 
fascia. (Figs. 4 and 5.) 

The later stages of phases two and three, 
however, are seen early and in these stages the 


220 


efficacy of the lymphatic system is negligible. 
Treatment must depend upon a recognition 
of this fact and is directed toward an increase 
in the patient’s comfort and mobility by reduc- 
ing the thickness and bulk of the subcutaneous 
tissue in the affected area. The methods 
whereby this is done are determined very 
largely by the local conditions. Many opera- 
tions have been described but these are in 
essence only variations in technic, the choice 
of which must be dictated by the conditions 
found at operation. The intention is to remove 
the subcutaneous tissue and to provide an 
intact epithelial cover immediately over the 
deep fascia. Whichever technic ensures that 
this is achieved with the minimum of delay is 
the correct one for that particular patient. 

In some instances it may be best to split the 
skin of the limb, leaving it attached as flaps 
which are sutured into position after excision 
of the entire subcutaneous tissue. (Fig. 6A 
and B.) In other instances the limb as a whole 
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Fic. 6. Preoperative (A) and postoperative (B) views of lymphoedematous leg. 
The medial aspect has been treated by converting its skin cover into skin flaps, 
while the lateral aspect was treated by free grafting. The impressions of the 


supporting bandage are clearly shown. 


may be flayed from the knee down and the 
whole of the integument converted into a free 
graft to be applied immediately. In still other 
cases, especially when the deep fascia is so 
fibrotic that the success of immediate grafting 
is improbable, the grafting process is delayed 
for perhaps ten or twelve days. 

All these variations are merely an expression 
of surgical judgment. In themselves they have 
a common design. They are based upon an 
admission that the subcutaneous tissue, which 
is the area mainly served by the lymphatic 
system, has suffered so extensive a derangement 
as the result of the incompetence of that system 
that its complete ablation is a necessity. The 
resultant limb will by no means be normal. It 
may require continued support and it will cer- 
tainly need more than the usual amount of 
attention if its skin cover is to remain clean and 
healthy. However, this seems a small penalty 
to pay in return for the acquisition of a limb 
of comparatively normal bulk and mobility. 

However, the surgery of ablation is but a 
poor substitute for the ability to restore 
normality. 

Much more work is needed to discover the 
role of the lymphatic system in the limbs, to 
throw light on the mechanism of protein 


clearance from the tissue fluid, and to deter- 
mine to what extent the accumulation of this 
protein is a cause and to what degree it may be 
the effect of oedema in the limbs. With added 
knowledge will come a new approach to the 
problem. 


SUMMARY 


1. The mechanics of the production of 
oedema are outlined. 

2. Oedema caused by lymphatic incom- 
petence is defined and found to be due in some 
cases to obstruction and in others to hypoplasia 
of the system. 

3. The surgical methods available are re- 
viewed and the indications for their use are 
considered. 

4. Present methods are inadequate to pro- 
duce normality because of lack of knowledge 
of the basic pathology of the problem. 
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A Design for the Repair of Unilateral 
Cleft Lips 


From the Department of Plastic Surgery, University 

Hospital, Uppsala, Sweden. 

iy 1952 Tennison [4] published a modified 
design for repair of single harelips, which 

provided one triangular flap from each side of 


the cleft to restore symmetry and also preserved 
a full cupid’s bow. Marcks and co-workers, in 
1953, reported excellent results using similar 
technics. In 1955 Millard [3] presented a new 
design for this type of repair. He employed 
curved incisions corresponding to the calculated 
philtrum line on the cleft side and added 
length to this side of the lip by extending the 
medial incision underneath the columella so 
that the entire central part of the lip was 
brought down to the correct level. 

I have used these two methods in cases of 
unilateral cleft lips with varying degrees of 
deformity, and the operative results with both 
methods have been very satisfying, particu- 
larly in incomplete clefts. The former method, 
however, involved considerable sacrifice of 
tissue in complete clefts, and using the Millard 
technic I found it difficult to avoid retraction 
of the scar line at the vermilion border. Based 
upon this experience a repair was designed 
which used two flaps for elongation of the cleft 


Torp m.p., Uppsala, Sweden 


side. In the literature it is found that closure 
of single cleft lips using two flaps has previously 
been suggested by Trauner [5], who combined 
a modified Hagedorn-Le Mesurier technic with 
his original Z-plastic procedure for secondary 


Fic. 1. For explanation of diagrams see text. 


correction of the nostril floor and upper part 
of the lip. 


PLANNING AND PROCEDURE OF THE OPERATION* 


On the medial side of the cleft the cupid’s 
bow is identified and two points are marked 
(Fig. 1A), first, the peak of the bow on the cleft 
side (a) and, second, a point which is at the 
level of the base of the columella and corre- 
sponds to the philtrum border on the normal 
side (6). 

An incision is made from (6) to (a). Right 
angle incisions to the philtrum from the marked 
points will elongate the medial side of the cleft 
as much as required. The lower transverse 
incision is made first and generally extends half- 
way into the philtrum. If a pronounced cupid’s 
bow is desired, this incision should be made 


* This method was first reported at the Twenty-Fifth 
Annual Meeting of the American Society of Plastic and 
Reconstructive Surgery, Miami, Florida, October 27, 


1956. 
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Fic. 2. Illustrates the method described herein applied to a complete cleft in a child three months of age. A, lines of 
incision. B, incisions made. Note the increase in length obtained on the cleft side and the preserved central part of 
the cupid’s bow. C, the cleft closed by the technic described in the text. D, one week postoperatively. Note the 
restored symmetry of alar bases. E, F and G, diagrams of the operation. 


longer. The incision below the columella is then 
made, and extended far enough so that the 
central part of the cupid’s bow can easily be 
pulled down to the normal level. (Figs. 1B and 
2B.) By so doing two triangular tissue defects 
open on the medial side and flaps can be de- 
signed on the lateral side of the cleft to fit into 
these gaps. 

On the lateral side, a point (a;) is marked on 
the mucocutaneous ridge where the lip still has 
the normal thickness. From this point a tri- 
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angular flap is drawn to (a2) near the border of 
the mucous membrane calculated to fill the 
lower defect on the medial side. (Fig. 1B.) 
When more length is required on the lateral 
side, point (a2) is placed lower. From (az) a 
line of incision is marked to (b:), the same 
length as from (a) to (b) and toward the inner 
side of the alar base. At this stage it is better 
not to outline flap (A) on Figure 2F, consisting 
of tissue near the cleft on the lateral side and 
designed to be rotated into the upper triangu- 
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Fic. 3. A, a three month old boy with an incomplete cleft. B, nine months after the operation performed as 


shown in Figure 2. 


lar defect on the medial side. This is because 
the flap is more easily shaped when the inci- 
sions so far described have already been made. 
It will also be found that the tissue medial to 
(as—-b;) will retract after being freed. Further- 
more, the degree of rotation of this flap is ad- 
justed by excision on one side or the other, de- 
pending on the required elevation of the alar 
base, and can be determined only at this stage 
of the operation. 

To achieve a nicely curved alar base, the 
alar cartilage need not be separated from the 
covering skin or lining in this procedure. In 
patients with considerable depression of the 
alar base it might be advantageous, however, to 
perform a Z-plastic procedure on the retracted 
ridge between the upper and lower nasal 
cartilages. If the medial crus of the alar 
cartilage is freed from the incision at the base 
of the columella up to the tip of the nose, the 
deformity of the nasal tip will in some cases be 
markedly reduced. 

All incisions of the lip are made vertically 
through its entire thickness with a Bard- 
Parker blade No. 11. The lip is well mobilised 
on both sides by undermining from incisions 
extending into the fornix of the vestibulum oris 
as recommended by Brown et al. in 1950. 
Special attention is paid to freeing the de- 
pressed alar base. Closure of the lip is accom- 
plished with one buried suture (catgut No. 3-0) 
just below the floor of the nostril, two muco- 
cutaneous-muscular on-end mattress sutures 
(catgut No. 3-0), fine approximation sutures 
at the free border of the lip (catgut No. 5-0) 
and simple interrupted skin sutures (nylon 
monofilament No. 5-0 on an atraumatic® 
needle). 

The skin sutures have either been left ex- 
posed to the air or covered with a small dress- 
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ing. No bandages or appliances have been used 
for reducing tension on the suture line. The 
skin sutures are removed in three to four days 
but the catgut sutures can be left. The opera- 
tions have been performed under general anes- 
thesia with ether using endotracheal intubation. 
To minimise bleeding, 5 ml. of 0.5 per cent 
xylocaine® with norepinephrine is injected 
locally before the operation. 

Figures 3A and 3B are photographs of a 
patient with an incomplete cleft before and 
after operation which was performed as shown 
in Figure 2. 


COMMENTS 


1. The procedure described herein preserves 
the maximum amount of tissue. 

2. The cleft side is elongated quite easily; 
thus this design is particularly useful in com- 
plete clefts. 

3. A full cupid’s bow is preserved and tissue 
is transferred to the medial side of the cleft in 
such a way that normal eversion and protrusion 
of the lip is achieved. 

4. The scar line is irregular with sharp 
angles, which will prevent retraction and sec- 
ondary deformity. The vertical part of the scar 
corresponds to the border of the philtrum. The 
transverse scars will act as locks to prevent 
widening of the longitudinal part of the scar 
line and being comparatively short will not 
disturb the appearance of the lip during emo- 
tional expression. 

5. By rotating the tissue near the cleft 
toward the columella, the orbicularis oris mus- 
cle on the cleft!side will be ;well exposed and 
good muscular union achieved. 

6. The upper triangular flap, which is pulled 
medially, will exert pressure on the underlying 
bone at a level at which I believe we can most 
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effectively redirect the growth of the pre- 
maxilla into the normal position. 

7. The floor of the nostril is well elevated 
by the tissue rotated from the cleft side of the 
lip. The medially placed oblique scar line in the 
nostril will not cause secondary depression of 
the floor. Tissue for the base of the columella is 
also amply provided. 

8. The lateral part of the ala nasi is brought 
into position most satisfactorily by the rotation 
of the upper triangular flap, and a sulcus is 
created at the alar base without the aid of deep 
sutures. 

9. The pattern of the incisions is not based 
on a rigid geometrical formula but can be varied 
according to the individual case as well as to 
the esthetic feelings of the surgeon. 

10. The use of small, narrowly based flaps in 
this procedure stresses the need for an accurate 
and atraumatic operative technic. 

11. The flexibility in application of this 
design makes it highly desirable that the sur- 
geon be well familiar with the principles and 
practice of plastic surgery. 


This design for repair of unilateral cleft lips 
exemplifies some well known rules in Sir Harold 
Gillies’ teaching of plastic surgery: (1) On the 
medial side of the cleft, the transverse incisions 
will “replace” the cupid’s bow “into normal 
position.” (2) On the lateral side, flaps are 
designed to fill the actual tissue defect in this 
deformity. (3) The anatomical closure will 
“‘restore normal function.” 
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Surgical Formation of the Philtrum 
and the Cutaneous Upsweep 


PRELIMINARY REPORT 


GERALD Brown O’Connor, M.D. AND Mar W. McGrecor, .p., San Francisco, California 


From the Saint Francis Memorial Hospital Plastic and 
Reconstructive Center, San Francisco, California. 


of cleft lips and their at- 
tendant deformities at the present time 
has progressed to such a fine degree of surgical 
artistry that the original defects are practically 
imperceptible. When the patient is seen early 
and the repairs are in the capable hands of the 
experienced plastic surgeon, all of the old stig- 
mas of cleft lip abnormalities have been prac- 
tically eliminated. Existing scars have become 
hairline in character and in many instances are 
cleverly placed for partial concealment and 
minimum interference with normal lip growth. 
The lip repairs are well designed and executed 
to give a final result near the norm. The func- 
tion of the lip has been revived, the growth 
progresses normally with a minimum of under- 
lying bony deformity. The nasal readjustments 
give a satisfactory cosmetic and functional end 
result and nasal growth is normal and adequate. 

Critical examination by the discerning plastic 
surgeon reveals obvious anatomical differences 
that immediately single out the operated cleft 
lip from the normal uncleft lip. The differences 
are: (1) The absence, or lack, of development of 
the normal philtrum in cleft lip cases, either 
pre- or postoperatively. (2) The absence, lack 
of development or alignment of the normal 
prominence that is in the upper lip skin just 
above the junction at the vermilion border. 
This has been called the “‘ white line,” or “‘ white 
roll”? (Gillies), but to identify it anatomically 
and architecturally we will call it the “‘cutane- 
ous upsweep”’ of the upper lip. The existence 
of a normal-appearing philtrum in both the 
unilateral and bilateral cleft lips is poorly de- 
veloped, or lacking. On critical examination of 
the repaired cleft lip the philtrum is non- 
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existent. This philtral absence is accentuated 
in the double cleft lip by the prominence of the 
prolabium and the presence of the flattened 
surgical junction scars on either side of the 
prolabium. 

According to the recent work of Marcks [5] 
and Trevaskis [17], the structure we call the 
cutaneous upsweep is present in all cases of 
single or bilateral cleft lip. They claim that 
although it has been recognized, it has not been 
utilized, per se, in the reconstruction of the 
newly formed lip. They have cleverly desig- 
nated certain outstanding landmarks which, 
when brought into apposition, re-establish the 
cutaneous upsweep into a natural “cupid’s 
bow.” By utilizing the established surgical 
incisions in combination with the designated 
cutaneous upsweep landmarks, they have come 
closer to over-all perfection in lip repair in this 
area. One may ask the questions, ‘‘Why does 
one find a philtrum and cutaneous upsweep in 
a normal lip?” “What are their functions and 
how can these functions be explained physio- 
logically?” Embryologically, according to Hiss, 
“The philtrum remains as the permanent 
furrow between the convexities that were once 
the two median nasal processes. The tubercle 
of the lip is formed as the vermilion margin of 
the lip advances and the mucous membrane 
inside (the oral cavity) curls outward exces- 
sively, remaining as an eminence.” The forma- 
tion and action of the obicularis oris muscle 
and its adjacent facial muscles is a very complex 
and ingenious arrangement. The obicularis oris 
muscle in its ordinary action effects the direct 
closure of the lips. On contracture by its deep 
fibers, assisted by the oblique ones, the lips are 
applied to the alveolar arch. The superficial 
parts, consisting principally of decussating 
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fibers, bring the lips together and also protrude 
the lip forward. According to Griesman, “‘The 
upper lip is suspended on the maxillae in a 
gentle curved line at its junction in the upper 
‘alveolar sulcus, while the lower lip is suspended 
on the mandible in a straight line. In the normal 
lip there is absolutely no tension in the phil- 
trum. The philtrum is the median groove of 
the upper lip and is the region where, during 
ontogenetic evolution, both median nasal 
processes are fused together. The picture of the 
vertical tension lines of the upper lip mucosa 
are the reversed image of the tension lines on 
the skin of the upper lip. When the upper lip 
hangs down inactively, like a curtain, all of the 
forces acting in the philtrum are balanced by 
equal and opposite forces. Consequently, there 
is no tension in the philtrum. The philtrum is 
then in a state of equilibrium. The upper lip 
hangs from the maxillae like an extension 
bracket that one would use to bring forward a 
telephone, or electric light equipment, from 
the wall.”’ The position of the upper lip as it is 
hanging from the maxillas, whether it is pro- 
truding or retruding, been set off to the right 
or left, will then get its position from its rela- 
tionship to the maxillas, per se. Normally the 
degree of development is more pronounced in 
some individuals than others and is more ap- 
parent and prominent in children than in 
middle-aged or older people. The upper lip in 
children is pouting and thrown forward because 
the development of the maxillas has proceeded 
faster than the development of the mandible. 
This necessarily holds the lip up and out (where 
it is), being held like a curtain. The position of 
the upper lip on the face depends on how it is 
hung on the maxillas. 

Personally, we feel that the lateral promi- 
nences of the philtrum and the cutaneous up- 
sweep are a thickening in the subcutaneous 
tissues in these areas. There is some elongation 
of the skin itself, so these areas are like a 
reverse fold. The philtrum, besides being pos- 
sibly the junction point of the two medial nasal 
processes, has elevated sidewalls to permit 
nasal secretions to run down either side of the 
upper lip, and the cutaneous upsweep acts like 
a gutter for perspiration or nasal secretions, 
to drain away from the mouth opening. This is 
somewhat the same thought that vibrissae in 
the nose act as strainers and that eyebrows and 
lid cilia keep normal skin secretion and external 
foreign bodies from the eyes. The philtrum and 


cutaneous upsweep (two areas) are also so 
constructed, in our opinion, to permit the many 
and varied motions of the lips in all directions, 
giving a little extra material when play is 
needed in the upper lip. The lip then does not 
appear tight but will have some redundant 
material that can be utilized when needed in a 
spring-like action when the upper lip is brought 
out to its fullest motion, then back to normal. 
The excess material of the philtrum lies in sort 
of a reverse folded position when the lip is at 
rest to act as a ready reserve for all complicated 
lip motions and yet spring back to the norm 
when at rest. 

In some instances the philtrum seems to be 
partially present in the single or double cleft 
lips, but it may be that at the time of surgery 
certain areas are cut across and this philtrum 
relationship is disturbed, or when the lip is put 
together it is just so tight that the philtrum in 
itself is made smooth by continuous lIateral 
shortening of the upper lip. The cutaneous 
upsweep is present in cleft lips but its anatomi- 
cal presence has not been sufficiently utilized. 
Many of the published surgical procedures for 
lip reconstruction have entirely ignored the 
existence of a philtrum or cutaneous upsweep, 
so that these areas have been cut across, re- 
placed by scar tissue and not properly brought 
into the picture of over-all lip repair. The ab- 
sence of the normal philtrum and cutaneous 
upsweep in the final lip repair is thus too ob- 
vious. It would seem to us that basically, to 
get a good lip repair, the lateral segments of the 
lips must be freely mobilized and replaced so 
that they have a more normal attachment to 
the underlying maxillas; then one can proceed 
with the lip repair. Adjustments of the soft 
tissue of the lip can be made more easily at a 
later date as the alveolar arch and premaxilla 
come into normal alignment. 

In reporting some of this surgical work that 
we have been doing for the last five years, we 
are just in the formative stage. Most of our 
work has been directed primarily toward the 
formation of the philtrum and cutaneous up- 
sweep in previously operated single and bi- 
lateral cleft lips. It is our hope that we will be 
able to incorporate some of our thoughts re- 
garding the philtrum and cutaneous upsweep 
in the primary repair of single and bilateral 
cleft lips. In the secondary repair of the double 
cleft lip with the absence of the philtrum and 
the cutaneous upsweep, the external lip scars 
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Surgical Formation of Philtrum and Cutaneous Upsweep 
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PHILTRAL FLAPS IN TUNNEL 


BURIED SUBCUTANEOUS SUTURES 
CUTANEOUS UPSWEEP 


Fic. 1. Reconstruction of the philtrum and cutaneous upsweep in old bilateral cleft lip. A, formation of philtrum. 
B and C, flaps in tunnel forming cutaneous upsweep. D, completed lip. 


are excised superficially leaving a small mound 
of scar underneath. These will be used in an 
attempt to simulate the normal philtral eleva- 
tion. The skin of the prolabium is elevated. A 
section of subcutaneous tissue and scar is in- 
cised superiorly and laterally in the philtral 
area and turned down as a flap. This is about 
4 to 5 mm. thick. This flap is dissected down- 
ward to the vermilion border where the normal 
low point of the cupid’s bow would be. This flap 
is then split in half. (Fig. 1A.) A tunnel is made 
under the skin in both halves of the upper 
lip where the cutaneous upsweep would nor- 
mally be. The cicatrix type grafts, being at- 
tached in the midline, are then threaded into 
the prepared tunnels and fixed. (Fig. 1B and C.) 
The prolabium skin flap is then sutured into its 
bed by silk sutures passing through the mucosa 
of the upper lip, catching the prolabial flap 
subcutaneously and being tied on the under- 
surface of the upper lip. This eliminates the 


central dead space and indentates the prolabial 
skin to form the new philtrum without external 
suture marks; occasionally we have tied an 
external central bolster in the new philtrum 
with through and through silk sutures to give 
additional external pressure and accentuate the 
new philtrum formation. The skin of the pro- 
labium is then brought down into position and 
tailored into its cupid’s bow effect. (Fig. 1D.) 
In the secondary repair of the single cleft lip 
the skin of the prolabium is elevated in the 
philtrum area. The subcutaneous and cicatricial 
flap is brought down in the same manner as in 
the double lip philtral formation. The excess 
material is discarded and the subcutaneous 
and cicatricial grafts are placed in the cutaneous 
upsweep tunnels as they are needed. The phil- 
tral sutures are the same, and the skin closure 
and total lip repairs are done in the usual man- 
ner of Le Mesurier, or using other standard 
technics. This operative procedure forms the 
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REFLECTED PROLABIUM SKIN 


.BURIED SUBCUTANEOUS SUTURES 
NEWLY CREATED*.FILTRUM. 


Fic. 2. Reconstruction of philtrum and cutaneous upsweep in old unilateral cleft lip (Mirault type). A, skin reflexion 
and prepared flaps. The flap on the uncleft side is shorter. B, completed lip. 


philtrum and rebuilds the ‘cutaneous up- 
sweep” at one maneuver. (Fig. 2A and B.) - 

"We suggest that in primary double lip repair 
the philtrum be formed in the same manner, by 
excising the prolabial central prominence and 
then utilizing the vermilion cutaneous upsweep 
landmarks, as described by Marcks [5] and 
Trevaskis [11], plus the accepted double lip 
surgical planning to complete the final lip 
closure. 

In primary single lip repair, the addition of 
the philtral excision to the accepted lip repairs 
actually creates a central lip depression to 
simulate the normal philtrum. The excised 
philtral material could then either be discarded 
or used as attached or free grafts for sub- 
cutaneous fill where needed. Some of this excess 
material may be utilized at the scar junction 
points. 


SUMMARY 


A general discussion of the formation and 
functions of the philtrum and cutaneous up- 
sweep is presented. A new surgical approach 
for the formation of the philtrum and cutaneous 
upsweep is advocated. This has been used in 
previously operated single and double cleft lips. 

We hope that from our future investigations 
and additional creative thoughts from fellow 
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plastic surgeons these surgical additions to 
cleft lip repair will lead us from a functional and 
cosmetic point of view to our final goal, the 
normal lip. 
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4 ge purpose of esthetic rhinoplasty is to 
improve not only the shape of the nose but 
also the appearance of the entire face. While 
the expression “good looking”’ or “beautiful” 
nose is commonly used, what is really meant is 
a nose which enhances the esthetic harmony 
of the face. One may, in theory, transfer the 
best looking nose from one face to another and 
it will not be suitable at all. It will be out of 
place. To be sure, the detailed contours of the 
nose must themselves be well proportioned as a 
unit. Just as important are the relative con- 
tours and proportions to other features of the 
face. 

Outstanding in the field of measurements of 
the face is Schadow’s “‘canon”’ [1]. Calculations 
according to certain “modulus” are valuable 
for studies of classic statues and paintings, but 
are not too useful as a guide or help in remodel- 
ing a nose on a living person. The live face 
offers complex study from the esthetic point 
of view. Often irregular features, in themselves 
unattractive, tie up into a pleasant entity. Also, 
different characteristics appeal to different 
ethnic groups. Personality has a great deal to 
do with beauty, too. Only when the person 
becomes disturbed by some of the features is a 
change indicated. Every face has to be judged 
for itself. Even the height of a person and his 
personal characteristics are of importance 
when we contemplate a new nose. Planning a 
new nose means planning a new face. 

The most important features of the face to 
consider are the forehead, the eyes, the cheek- 
bones, the lips and the chin. The adiposity of 
the face, from a practical point of view, is of 
little importance. In individuals who gain or 
lose weight the nose, not depositing fat, re- 
mains the same; and the characteristics, as far 
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as the nose is concerned, are not substantially 
altered. Occasionally, though, patients observe 
that when they lose weight the nose looks more 
prominent. This is usually the case when the 
nose is too large to begin with. Nevertheless, 
from the front view the details of the nose are 
important, such as extreme bony broadness, 
bulbousness of the cartilaginous portion, lateral 
deflections, extreme length, etc. 

From the side view two profile values are 
distinguished: the absolute and relative profile. 
The absolute profile line is the outermost con- 
tour of the face seen from a go degree angle. 
It is exactly the same from either side. The 
silhouette pictures of the right and left profiles 
placed upon each other will cover one another 
exactly. They are congruent. Under relative 
(or relief) profile, we mean the relation between 
the comparative configuration of other com- 
ponents of the face to the absolute profile line: 
for instance, we consider the anteroposterior 
distance between the maxillary plane, or the 
cheekbones, or the eyes, and the profile of the 
nose. One often hears the expression “good 
side” and “bad side”’ of a face. This is a sound 
observation and the reason for it is that the 
relative profile values can be considerably 
different on the two sides. The relative profile 
values are important when we plan a new nose. 
For instance, in case of bulging, prominent 
eyes, we would not lower the radix nasi or the 
dorsum to the same level as we would on a face 
with deep-set eyes. With a low, shallow maxil- 
lary plane, a nose with a deep radix and higher 
angled dorsum might look better. If the differ- 
ence between the two sides is marked, one may 
have to compromise and select a nasal contour 
which harmonizes with the face from either 
side view. Furthermore, each component of the 
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Fics. 1 and 2. Results of simultaneous correction of nose and chin in two 


patients. 


absolute profile line has its characteristics. The 
forehead has its height, angle and prominence. 
The upper lip may be of varying length and 
fullness, and it may have a different angle and 
curvature. The lower lip may be extremely 
thick or thin or underslung. The length and 
prominence of the chin may be of great variety. 
All these features have to be studied, not so 
much from a geometric point of view as for 
their esthetic “expression,” and a suitable nose 
envisioned which must enhance the appearance 
of the entire face. As a matter of fact, a good 
rhinoplastic result will bring into harmony 
even formerly unattractive, disproportionate 
features. It is difficult to establish definite 
rules; every face must be judged individually. 
The plastic surgeon must have a keen esthetic 
sense to appraise a face, its contours and ex- 
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pression, and to find the best solution for its 
improvement. (Figs. 1 and 2.) 

Joseph [2] made a careful study of the profile 
angle and came to the conclusion that the most 
frequent profile angle on classic faces is about 
30 degrees. He constructed a profilometer. 
However, eventually he discontinued its use. 
Dependence on a mechanical profilometer may 
lead one into error. A nose with a sterotyped 
angle, and the same turned-up tip, might not 
be suited to all faces. The angle of the dorsum, 
the depth of the radix, and the prominence and 
height of the tip have to be fitted variously, 
according to other characteristics of the 
face. 

Aside from changing the shape of the nose, 
there are possibilities in conjunction with the 
rhinoplasty to change other components of the 
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face. To mention one, a commonly objection- 
able feature in association with a long nose is 
the extremely short, “crowded” upper lip. 
The crowded upper lip is an anatomic, esthetic 
and functional syndrome. It is caused by the 
excessive downward protrusion of the lower 
free border of the septum. The quadrangular 
cartilage occasionally sandwiches between the 
crura in the columella, or subluxates sideways 
from the columella. Either way it interferes 
with breathing. From an esthetic point of view, 
it is objectionable; furthermore, it interferes 
with the free motion of the upper lip. Especially 
when the person is talking or laughing, the 
crowded upper lip folds in acute angle, often 
causing a permanent transverse line across the 
lip. This condition is corrected during the 
rhinoplastic procedure. Instead of excising a 
triangular piece from the lower border of the 
septum, as when raising the tip, a quadrangular 
piece is excised (often including part of the 
inferior nasal spine). The result is manifold. 
First, the vertical extent of the entire nose is 
shortened; second, the upper lip is lengthened 
and more room is given to move when speaking 
and to retract when laughing. The esthetic pro- 
portions are better. Furthermore, the protru- 
sion of the septum between the crura, which 
is causing a widening of the columella, is 
eliminated; or, in the case of subluxation, 
it is resected. Therefore, the breathing is 
improved. 

The main subject of this presentation, a fea- 
ture which lends itself eminently to simultane- 
ous correction with rhinoplasty, is the chin. 
The chin is an important esthetic component of 
the face. It may contribute character, beauty, 
charm and strength. On the other hand, it may 
weaken and detract from otherwise good fea- 
tures. The “bird face,” “Andy Gump” chin 
and “‘mephistophelean”’ chin are widely used 
to point out characteristics which are attributed 
to the chin. The nose and the chin are con- 
spicuous components of the profile line, and 
there is a marked esthetic inter-relation be- 
tween the two. The prominence of one will 
influence the relative prominence of the other. 
A receding chin might exaggerate the pro- 
trusion of the nose. The distance between the 
tip of the nose and the chin is equally impor- 
tant. A long, hanging tip will exaggerate the 
prominence of a normal chin or it may camou- 
flage a receding chin. As soon as the tip of the 
nose is raised to the proper height, the receding 
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chin will be evident. On the other hand, an 
objectionably protruding chin might lose its 
conspicuousness if the tip of the nose is raised 
adequately. 

It is not within the scope of this discussion to 
deal with conditions of the mandible in which 
osteotomy is indicated. We are concerned here 
only with cases in which simple addition in 
front of the mandible is sufficient. Operations 
for microgenia by transplant or implant are 
well known to all plastic surgeons. Costal 
cartilage, iliac bone, dermal or dermo-fat grafts 
are the commonly advocated autogenous trans- 
plants. Since Pierce and O’Connor’s recom- 


mendation, preserved human cartilage is used . 


a great deal. For heterogeneous implants, 
ivory, acrylic and ivalon are mostly used. 
Paraffin fell into early disrepute. 

The purpose of this paper is to relate some of 
my twenty-seven years’ experience with the 
simultaneous esthetic correction of the nose 
and chin and the use of osteocartilaginous 
nasal hump and septal tissues as transplants 
in the chin. My first experience with simul- 
taneous esthetic correction of nose and chin 
dates back to 1922. It took place in Berlin. A 
Russian actor, for reasons not too clear in my 
mind, requested that I build him a stronger 
nose and chin. He had a rather flat, but normal 
Slavic nose and a moderately receding chin. I 
implanted a properly shaped small hump in his 
nose and corrected the microgenia, using ivory 
implant for both purposes. The result was ap- 
parently very satisfactory to the patient. He 
reported increased confidence in himself and 
he was pleased with the advantageous impres- 
sion the change made in his contact with 
friends. 

I first used the osteocartilaginous nasal hump 
as a transplant for microgenia on November 12, 
1929. The patient was a twenty-two year old 
girl, who at the age of eight had suffered a 
severe burn of the face and neck. Due to the 
scar contracture she had a marked microgenia. 
A complicating factor was that she had been 
treated with x-ray for the scars. I first applied 
a skin graft to relieve the contracture of the 
neck. She had a prominent nose which made 
the microgenia even more conspicuous. For 
esthetic purposes on November 12, 1929, I per- 
formed a rhinoplasty, thus reducing the size 
of the nose. It then occurred to me that the 
osteocartilaginous nasal hump could be used 
as a transplant to increase the prominence of 
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the chin. I removed the mucoperiosteum and 
the mucoperichondral lining from the inside 
of the hump and transplanted it into the chin 
by means of a submental incision. The osteo- 
cartilaginous pieces healed uneventfully and 
remained intact for twenty-seven years. It is 
palpable to date and shows on x-ray examina- 
tion. (I eventually removed the entire radio- 
atrophic skin of the chin and cheeks and re- 
placed it with a tubed flap from the chest.) 
Encouraged by this experience, I have used the 
nasal hump and septal tissues in an increasing 
number of cases, and first reported it in 1934 [3]. 
I have performed over 700 combined nasal and 
chin plastic operations by this method. (The 
number 700 does not include cases in which 
either only plastic surgery on the chin was per- 
formed or other forms of transplants were used.) 
In the last few years my percentage of simul- 
taneous plastic procedures on the nose and chin 
has increased to about 25 per cent of all rhino- 
plastic cases. 

I have found this method to have the advan- 
tage not only of the surgical convenience of 
using available live material for transplant 
but also that of the broader scope of esthetic 
planning and simultaneous coordination of two 
important features. 

One can plan a different nose if the chin is 
corrected at the same time. In some cases the 
correction of microgenia is even more indicated 
than rhinoplasty, but the patient is not aware 
of it and blames the nose for its conspicuous 
prominence. They appreciate the esthetic ad- 
vantages after it is explained to them. There 
are other esthetic indications for augmenting 
the chin prominence. It is often indicated to 
counteract protruding heavy lips, especially 
the lower lip. It is interesting to observe how 
some young patients exaggerate a heavy lower 
lip by permitting it to “hang.” After the chin 
is corrected, the lip’s relative prominence is 
changed and the patient spontaneously holds 
it in. In some people, on either side of the lower 
lip below the vermilion border, there is a certain 
heaviness obscuring the finely chiseled angle 
between the lip and the chin. This sometimes 
lends a hard expression to the mouth. If more 
prominence is given to the chin, the labio- 
mental angle is improved and expression 
softens. In some cases, even those without 
microgenia or heavy lower lips, adding to the 
prominence of the chin results in a more attrac- 
tive appearance. 
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TECHNIC 


The excess bone and cartilage gained during 
rhinoplasty and septum resection are kept in 
hexylresorcinol and physiologic saline solution 
of equal proportions until they are used. AI- 
though an attempt is made during the opera- 
tion to elevate the periosteum from the 
osteocartilaginous hump, remnants of it still 
remain. (In the early years of my experience, 
I kept the specimen in saline solution and, just 
before transplanting, I dipped it in tincture of 
metaphen© While there are valid objections to 
this technic, the fact remains that the trans- 
plants did survive.) 


MARKINGS ON THE CHIN 


It is important to place the transplant in the 
desired location. An addition to the chin is not 
always at the same level. It does make an 
important esthetic difference whether it is 
nearer the lip or the edge of the mandible. 
Occasionally it is desirable to fill in a deep 
mental fold; at other times it is necessary to 
add to the vertical extent of the mandible. 
Between these limits there are various possi- 
bilities for the esthetic configuration of the chin 
which should control and direct the placement 
of the transplant. For this reason, markings 
are made on the chin before it is injected. (Fig. 
3A.) First, the chin is divided into two halves 
with a vertical line extending from the center 
of the lip to the submental fold. To find the 
proper vertical location for the extension of the 
chin, the soft tissues are manipulated and forced 
forward between the thumb and fingers. After 
the location is marked on the skin, the desired 
prominence is established. Since it is relative 
to the lower lip, the desired prominence of the 
chin is projected and marked on the lower lip. 
This is an anteroposterior value and is meas- 
ured in such a manner that the tip of a ruler is 
placed rectangularly on the chin and the height 
of the mark on the lip is read on it. The usual 
range is from 3 to 8 mm. in average cases. Next, 
the mandibular edges are palpated on both 
sides of the chin and marked on the skin. This 
is important for tactile guidance when the 
pocket is prepared to receive the transplant. 
With a few parallel transverse lines, the width 
and the length of the desired addition is marked. 
Since symmetry is important, a metal mirror is 
used for control. 

The transplants are now cut to shape on a 
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Fic. 3A. Preoperative markings on chin for insertion of 
graft. (a), Transverse line on lower lip marking projec- 
tion of desired height of chin. (b), Vertical dividing line 
in center of chin. (c), Proposed location of graft. (d), 
Skin marking of mandibular edge. (e), Location of in- 
cision on submental fold. 


wooden board. The septal cartilage is cut into 
strips, usually from 2.8 to 3.5 cm. in length and 
0.4 to 0.6 cm. in width. The bony fragments of 
the vomer are also shaped, and sharp points 
are trimmed. The mucoperiosteal and muco- 
perichondral lining is carefully removed from 
the osteocartilaginous hump, and the latter is 
cut to the desired size. The upper segment of 
the alar cartilage resected during the correction 
of the tip is also utilized. This collection of 
transplant material is usually sufficient for 
the average microgenia. The pieces are placed 
upon each other, the bone nearest to the man- 
dible. If more is needed it can be supplemented 
with preserved septal cartilage which is always 
kept available. It is seldom that the sides of the 
mandible need building up in normal jaw forma- 
tion. In extreme deformities the tissues from 
the nose are not sufficient for transplant. 

For anesthesia 1 per cent procaine with 8 to 
10 drops of adrenalin to the ounce is used. 

While the transplant may be introduced 
through the intralabial route, I prefer the ex- 
ternal, submental incision. I find that I can 
better control the accurate position of the 
grafts, which is so essential, as it is often neces- 
sary to remove and rearrange the grafts. I feel 
that manipulation is easier and safer through 
the submental approach. The incision is placed 
in the submental fold. It is never more than 
0.8 to 1 cm. in length. In six months to one year 
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Fic. 3B. Adhesive strapping for firm fixation of graft. 


the scar is hardly noticeable. (Most people 
carry scars under the chin from childhood in- 
juries and are not even aware of them.) If an 
accidental scar is near the submental fold, 
sometimes it can be utilized to introduce the 
transplant. Now a pocket is prepared in front 
of the mandible for which specially designed 
“chin elevators” are used. The pocket is made 
directly at the periosteum but not subperios- 
teally. The periosteum is too rigid to receive 
the transplant under it. As long as the trans- 
plant is in direct contact with it, the effect, I 
believe, is the same whether it is above or 
below the periosteum. The pocket should be 
in the exact desired location and should not be 
too large or too small. If it is properly pre- 
pared, no fixation of the transplant by suture is 
necessary. For introducing the grafts a specially 
designed tissue clamp is used. The incision is 
closed with two fine sutures. The chin is 
dressed between adhesive loops, firmly strap- 
ping it from above and below. (Fig. 3B.) The 
dressing and sutures are removed after five to 
seven days. 
COMPLICATIONS 


In my entire experience with over 700 cases 
I had to remove the grafts in only three cases 
due to infection. Subacute infections were 
controlled with drainage, alcohol compresses 
and sulfa drugs. Today we use antibiotics 
routinely. Occasionally we find a fragment of 
the transplant misplaced. Dentists discover the 
protrusion into the labial sulcus. If it does not 
interfere with dental work and cannot be de- 
tected externally, it is of no importance. Other- 
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wise, it can be pared down through a small 
endolabial incision. If there should be down- 
ward protrusion or irregularity below the 
margin of the mandible, it can be smoothed 
out from the external scar. Other excesses or 
malpositions can be corrected similarly, ac- 
cording to their location. 


CONCLUSIONS 


The combined plastic procedures on the nose 
and chin, utilizing the osteocartilaginous hump 
and septal tissues for transplant, has proved 


to be a useful method for twenty-seven years. 
The method offers an opportunity to work 
with a broader scope for proportional harmony 
and esthetic improvement of the entire face. 
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Limitations of Multiple Excision 


W. H. STEFFENSEN, M.D. AND E. F. WorTHEN, M.D., Grand Rapids, Michigan 


cys of the many perplexing problems con- 
fronting the plastic surgeon is the man- 
agement of benign facial lesions so large that 
simple excision and closure are not possible. 

Multiple excision offers one method for con- 
sideration. It was first described by Denon- 
villiers [1] and Morestin [2,3], re-emphasized 
by Davis [4] and modified by Smith [5,6], Mills 
and Patterson [7] and others. Alternate meth- 
ods are rotation flaps, flaps brought from a 
distant area and free grafts. 

The principle of multiple excision may be 
combined with other basic plastic surgery 
procedures, and thereby adapted to meet the 
particular requirements of the area involved. 
It may be combined with rotation or advance- 
ment flaps and various Z-plastic procedures, 
and may likewise be combined with rotation 
flaps and grafting. The graft can later be 
excised if feasible. Scars should be placed where 
they are least conspicuous. 

Insufficient emphasis has been placed on the 
fact that one must not produce distortion of 
critical areas such as the eyelids, nostrils and 
the mouth. Large lesions involving the eyelids, 
the nose and the lips usually cannot be serially 
excised without distorting these areas unless 
other methods are incorporated with multiple 
excision. Large lesions on the forehead cannot 
be routinely removed by multiple excision 
without distorting hairline and eyebrows. 

If after numerous operations a defect has 
been excised but distortions of vital areas on 
the face have resulted, such distortions are 
difficult to restore to normal. If such a correc- 
tion is necessary by the insertion of a graft to 
correct an ectropion of an eyelid or a lip, or to 
return an ala to normal position, should one 
have compromised earlier in his program to 
save the patient several operations, each less 
beneficial than the one before? 

Occasionally, when the stretching principle 
has been applied to its limit, one can gain still 


more by rotating a flap into an involved lip or 
eyelid or onto the nose. At other times the line 
of scar may be tight or in a poor position and a 
Z-plasty will improve the end result. Further- 
more one may use the Z-plasty to shift normal 
tissue into a critical area such as the lip or nose 
with one flap and transpose the pathologic 
tissue out with the other flap to a position 
where it can later be excised either in one stage 
or serially. 

After a large lesion has been removed by 
multiple excision and an attempt is made to 
revise the stretched scar, it is interesting that 
merely excising the scar with a slight amount 
of undermining permits the skin edges to re- 
tract nearly to the points of their original loca- 
tion before the lesion was removed. Because of 
the phenomenon of elasticity, stretched skin 
inherently tends to retract to its original loca- 
tion. Further complication lies in the use of 
multiple excision over bony prominences such 
as the nose, the chin and the malar region in 
young children. Growth may be retarded by 
increased tension, a principle not far different 
from the influence of stresses in orthodontia. 

We do not wish to discredit the basic value 
of multiple excision. Its application can often 
accomplish the near perfect result. It has re- 
sulted in many joys of accomplishment as well 
as many heartaches from overenthusiastic 
application. 

One must realize that he cannot perform the 
supernatural with extensive lesions. One must 
not adhere so strongly to a principle that he 
loses sight of his objective. Submitting the 
patient to additional operations when the “‘law 
of diminishing returns” works overtime does 
not overcome the inadequacy of a poorly 
planned program. Thereby, the patient is lost 
and so is the vaiue of a sound basic principle. 

When present knowledge of the behavior of 
tissues and careful atraumatic® technic are 
combined with knowledge of the limitations of 
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multiple excision, they offer a restricted but 
nonetheless valuable procedure. This is true 
whether the principle of multiple excision is 
used independently or in combination with 
other tested principles of plastic surgery. One 
must remember the old adage, “Be not a slave 
to a principle or it may make a slave of you.” 
The plea is for ‘cerebral elasticity” in choosing 
and planning plastic surgery procedures, always 
using the plan which will give the best results 
from the circumstances involved. 
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Full-Thickness Skin Exchanges between 
Parents and Their Children 
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possibility of successfully transplanting 
tissues from one human to another has long 
been of interest to both clinicians and research 
workers. Up to this time, however, one may 
say that no adult tissue exists which can be 
successfully and permanently transplanted 
from one human being to another, preserving 
its normal structure and its original living cells. 
Two possible exceptions to this statement are 
the cells in homogenous grafts of cartilage and 
those in the interstitial portion of cornea. In 
both of these cases, however, the tissues are 
avascular and the cells are protected by a 
mucoprotein-like matrix, which prevents the 
entrance of hostile host cells. 


WHY ARE HOMOGRAFTS REJECTED? 


The generally accepted theory regarding the 
rejection of homografts is that of an actively 
acquired immunity. According to this concept 
the homograft liberates some product which 
stimulates the formation of specific antibody. 
This antibody causes destruction of the cells 
in the transplant and gradual necrosis of the 
graft. 

Any theory regarding an actively acquired 
immunity would be obliged to demonstrate 
that a second crop of homotransplants from 
the same donor to the same recipient would 
disintegrate at a faster rate than the first. 
Medawar [1] demonstrated exactly this; a 
second crop of skin homotransplants from the 
same donor to the same recipient did disinte- 
grate at a faster rate than those of the first 
crop. This is strong evidence favoring the 
antigen-antibody theory in the rejection of 
homografts. 
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Good and Varco [2] observed that patients 
with agammaglobulinemia tolerate homografts 
of skin and other tissues like autografts. This 
is further evidence favoring the antigen-anti- 
body theory. 

A circulating serum antibody which will 
destroy homogenous cells, however, has not 
been demonstrated. Host cells must be present 
in homografts to effect destruction of the trans- 
planted cells; possibly these host cells, which 
have been identified as lymphocytes, carry the 
antibody. The fact that host cells have diffi- 
culty in rapidly penetrating the matrix of 
homogeneous cartilage grafts may explain the 
long survival time of the chondrocytes in these 
homotransplants [3]. 


BEHAVIOR OF SKIN HOMOGRAFTS 


Homogenous skin grafts have been studied 
extensively in animals and in humans and their 
behavior pattern has been found to approxi- 
mate that of other homografts which normally 
have a blood vessel circulatory system. 

Homogenous skin grafts in animals develop a 
circulation by the third or fourth day. Accord- 
ing to Taylor and Lehrfeld [4], in rat skin 
homografts a stasis of blood occurs in the graft 
blood vessels between the seventh and ninth 
day following transplantation. This, in their 
opinion, marks the end point of survival or the 
beginning of rejection of the skin homograft. 

Recent unpublished experimental work by 
the Herbert Conway group using the trans- 
parent chamber technic has caused them to 
change their opinion regarding the vasculariza- 
tion of homografts. They now believe that 
vascularization does occur in homografts and 
this confirms the findings of other investigators. 

Converse and Rapaport [5] with Taylor and 
Lehrfeld agree that both skin autografts and 
homografts are vascularized and that an early 


American Journal of Surgery, Volume 95, February, 1958 


ep, 
4 
. 
| 
af 
a 
#2 
Bay 
; 
> 
he 
J 
i 
mf 


Peer, Bernhard and Walker 


connection of graft and host vessels may oc- 
cur. This early connection is followed by active 
invasion of the graft by host vessels which 
form the definitive vascular pattern of the 
surviving autograft. This is not in accord with 
our own findings in autografts where skin 
grafts with capillary angiomas retain the capil- 
lary network following transplantation over 
an observation period of four years [6]. This 
indicates that the blood vessels in autografts 
tend to survive supplemented, no doubt, by 
ingrowing host blood vessels. 

In humans the skin homotransplant also 
develops a circulation by the third or fourth 
day but the rejection of the graft does not fol- 
low a definite time schedule. Although many 
human skin homografts show gross evidence 
of beginning rejection between the seventh and 
ninth day, others persist for much longer 
periods of time. 

Up to some eighteen months ago the authors 
concurred in the general opinion of other inves- 
tigators that skin homografts were always re- 
jected a short time after transplantation, with 
the exception of transfers between identical 
twins, in patients with agammaglobulinemia 
and in some burned patients in whom there 
appeared to be a physiological need for skin. 
This concept was firmly grounded among 
experienced surgeons and research workers. 
The senior author’s experience with a trans- 
plant from mother to infant which was toler- 
ated for eight months [7] and the long survival 
of other skin homografts carefully followed by 
our group, however, have changed our view- 
point, based on evidence which will be pre- 
sented in this article. . 

The long survival time of certain skin grafts 
exchanged between mothers and infants in our 
series is possibly due to an actively acquired 
tolerance caused by an exchange of blood cells 
between the pregnant mother and the develop- 
ing embryo during the mother’s pregnancy. 
Accordingly, it seems of interest to discuss the 
origin and development of the theory of ac- 
tively acquired tolerance. 

Actively Acquired Tolerance. Studies re- 
garding actively acquired tolerance were stimu- 
lated by Owen’s [8] discovery that non-identical 
twin cattle contain a mixture of each other’s 
blood corpuscles, the mixture having taken 
place in utero by the fusion of their fetal 
membranes. 
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Anderson et al. [9] ascertained that these non- 
identical twin cattle were able to accept homo- 
grafts of each other’s skin just like identical 
twins. Billingham, Brent and Medawar [10] 
then showed that mice could be rendered toler- 
ant to skin homografts by injecting them dur- 
ing embryonic life with splenic cells from the 
prospective donor mouse. Thus, when these 
injected embryos were born they tolerated skin 
homografts from the mouse that donated the 
splenic cells for injection. Woodruff and Simp- 
son [11] applied the principle to rats and found 


that tolerance could be induced by injecting 


cells from a donor rat very shortly after birth. 
This raised the question of whether the same 
might hold true in man. 

Peer [7] in 1956 and Woodruff [12] in 1957 
reported cases in which newborn infants were 
injected with leukocytes from the parent’s 
blood and later challenged with a skin graft 
from the donor parent. Woodruff injected two 
newborn infants intramuscularly with leuko- 
cytes from the respective fathers, the infants 
being three hours and thirty-six hours old, 
respectively, at the time of injection. When 
these infants were six months old, each received 
a split graft from its father. Both grafts took 
perfectly and persisted for six or seven weeks 
but underwent considerable contraction. 

Peer in 1956 described the successful transfer 
of skin from mother to three month old male 
infant who at the age of three weeks had 
received an intramuscular injection of 2 cc. of 
its mother’s blood into the buttocks. This 
homograft took initially and persisted from a 
gross standpoint for a period of eight months, 
undergoing a considerable degree of contrac- 
tion. A biopsy of the homograft taken twenty 
days after transplantation showed blood vessels 
with normal endothelial cells, normal blood 
cell elements, normal epidermal covering and 
normal-appearing hair follicles. Sections made 
of this graft and the child’s adjacent skin eight 
months following transplantation showed a 
normal-appearing epidermal layer, blood ves- 
sels with normal blood cell elements in the 
dermis, but a dense infiltration of lymphocytes 
into the dermal structure. This lymphocytic 
infiltration was completely absent in the child’s 
adjacent skin. Study of the epidermal cells 
under oil emersion revealed the typical chroma- 
tin body just inside the nuclear membrane, 
which has been shown by Barr and Bertram 
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Fic. 1. A, male epidermal cells which do not contain the 
female sex chromatin. B, female epidermal cells showing 
characteristic female sex chromatin body in contact 
with nuclear membrane. Sex chromatin study aftords a 
positive method for determining the survival of 
homogenous skin grafts when the donor and recipient 
are members of opposite sexes. The method may also be 
useful to determine the survival of cells in cartilage and 
corneal homografts. 


[13]* to identify female skin. The epidermal 
cells of the boy child’s adjacent skin did not 
have the characteristic chromatin body. This 
is strong evidence that the female homograft 
was tolerated with its viable cells by the male 
child recipient [14]. (Fig. 1.) 


PRESENT EXPERIMENTAL WORK 


We have exchanged full-thickness skin grafts 
from the posterior surface of the auricle be- 
tween parents and infants in thirty-one pairing 
cases and between mother and twelve year old 
boy in one pairing case. All parents were 
selected for compatibility with their infants in 
regard to the Ab, O, Rh blood typing; and 
gamma globulin levels were taken on both 
parents and children. In about half of the pairs 
the infant received an injection of 4 cc. of 
whole blood into the buttocks from the parent 
who was later to donate the skin graft. In the 
other 50 per cent of parent-infant pairs the 
infant did not receive an injection of the donor 
parent’s blood. 

Twelve skin exchanges were made between 
fathers and injected and uninjected infants 
and all of these grafts were rejected by the 
recipients. The longest survival from a gross 
standpoint in this series was twenty days. 
Due to the difficulty of proper follow-up studies 


*The provocative discovery by Barr and Bertram 
that the female nucleus has a distinctive mass of 
chromatin is a very important contribution. It estab- 
lishes a definite method for determining the survival 
or death of the cells in various homogenous tissue 
grafts exchanged between male and female. 
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Fic. 2. Skin grafts exchanged between mothers and 
children may demonstrate early rejection as an acute 
phenomenon, or may be relatively tolerant showing 
considerable contracture, pigmentation and _ super- 
ficial bleb formation. Occasional homo-skin grafts 
appear grossly to be tolerated like autografts for long 
periods of time. 


on fathers it is possible that the rejection time 
was a few days earlier. 

In the mother-child series there was a total 
of twenty skin exchanges. Eleven infants re- 
ceived an injection of their mother’s blood and 
nine did not receive an injection of blood. In 
the injected series the skin on two mother- 
infant pairs survived and the skin on one 
infant alone survived, the mother having re- 
jected its child’s skin. In one other case the 
child’s skin survived on the mother but the 
child rejected its mother’s skin. 

In the nine mother-infant pairs to whom no 
blood injection was given, there was one sur- 
vival of skin on a mother-infant pair, and also 
in an additional mother-child pair, the child 
being twelve years old. The mother’s skin sur- 
vived on three infants alone. In this limited 
series there were more survivals of skin when 
the exchange was made between mother and 
boy infant than in an exchange between 
mother and girl infant. 

The longest survival is that of a male child’s 
skin on its mother for a period of thirteen 
months and the graft has not as yet been 
rejected. This child tolerated its mother’s skin 
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Fic. 3. Mother, boy infant exchange 213 days after transplantation. The infant 
did not receive a blood injection and was grafted when two months old. A, 
mother’s skin behind infant’s ear shows relative tolerance having undergone 
considerable contracture, pigmentation and thinning. Superficial blebs ap- 
peared in the center of this graft forty days after transplantation but these 
later completely healed. B, child’s skin behind mother’s ear has been well 


tolerated. 


for three months and then rejected the homo- 
graft by a slow phenomenon of gradual con- 
traction, superficial blebs and ultimate com- 
plete disappearance of the grafted skin. 
(Fig. 2.) 

Tolerance of Homoplastic Grafts. Tolerance 
of homogenous skin transplants may be relative 
or complete. In relative tolerance a skin graft 
will demonstrate very clearly a reaction that 
is too weak to destroy the grafted cells. This 
reaction is indicated by a tendency to build up 
fibrous tissue and to undergo contraction, by 
an eczematous deterioration of the epithelial 
surface, and a diminution in the thickness of 
the graft associated with color change. Such 
partially tolerated grafts may recover from the 
crisis and persist for long periods of time 
(Fig. 3), or they may gradually go on to further 
deterioration and eventual complete replace- 
ment by host tissue. The late rejection of 
partially tolerated homografts therefore is not 
an acute rejection phenomenon such as occurs 
in homografts which are destroyed between the 
eighth and fifteenth or twentieth day following 
transplantation. 
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Homografts which are fully tolerant behave 
like autografts. The longer a homograft is toler- 
ated, the more likely it is to survive for a fur- 
ther period of time. In our experiments the 
human skin homografts were considered as 
revealing relative tolerance when they sur- 
vived for thirty days. The oldest graft in our 
series has been well tolerated for thirteen 
months and its gross appearance resembles an 
autograft, showing no appreciable contraction 
and no discoloration or surface excoriation. 


COMMENTS 


The factual findings in this experimental 
study provide a wealth of material for specula- 
tion and attempted interpretation. 

There was abundant evidence that all ex- 
changes of skin between father and child 
resulted in early rejection of skin grafts both 
in the injected and uninjected series. Contrari- 
wise, when an exchange of skin was made be- 
tween mother and child we obtained a number 
of long-surviving skin grafts both in the in- 
jected and uninjected infants. Thus, tolerance 
or relative tolerance of the mother-child recipi- 
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Fic. 4. Mother, boy infant exchange 209 days following transplantation. The infant 
received an injection of its mother’s blood when four days old and the skin was ex- 
changed forty-two days later. A, mother’s skin behind infant’s ear has been well toler- 
ated. B, Child’s skin behind mother’s ear is also well tolerated with little scarring, con- 


tracture or color change. 


ents to each other’s skin in our series was not 
dependent upon the blood injection adminis- 
tered to the child. 

Woodruff [12] was able to establish relative 
tolerance in two male infants to their father’s 
skin by injecting these infants with a much 
larger amount of antigen (a concentrate of 
leukocytes) at an earlier age (three hours and 
thirty-five hours following birth, respectively). 
It would be interesting to repeat this experi- 
ment using mothers as donors and exchanging 
skin grafts between mother and injected infant. 
There may be, however, some risks associated 
with the administration of a large amount of 
antigen to a newborn child and we are in- 
vestigating this in a series of newborn rabbits. 

The longer survival of some skin homografts 
exchanged between mother and child compared 
with those exchanged between father and child 
in our series suggests that tolerance between 
mother and child may occur because of inter- 
mingling of fetal and maternal circulations dur- 
ing the pregnancies of these mothers. (Fig. 4.) 

The early rejection of grafts interchanged 
between some mothers and infants may possi- 
bly be explained by a more complete separation 
of maternal and fetal circulations during the 
pregnancies of these mothers. The extremely 
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long survival of infant skin on some mothers 
is difficult to explain since one might expect 
that intermingling of blood during the mother’s 
pregnancy would sensitize rather than de- 
sensitize the mother on the basis of Rh sensi- 
tivity. (Fig. 5.) 

The clinical possibility of artificially produc- 
ing an exchange of blood elements between 
fetus and mother when the Rh factors are 
compatible is fascinating but elusive. There 
may be some dangers associated with the ad- 
ministration of too large an amount of antigen 
to the embryo. 

Certain observations in our experimental 
work on humans are at variance with accepted 
beliefs. In our series the end point of survival 
of eventually rejected homografts was not 
always between the seventh and eleventh day 
following transplantation, as reported by other 
investigators in animal and human experiments. 
Furthermore, degenerative changes appearing 
in some grafts were not always progressive 
and irreversible. Many of these grafts went on 
to complete healing and recovery, and much 
later to gradual rejection and replacement by 
host skin. 

It is possible that tolerance to mother’s skin 
may decrease as the child’s age increases. An 
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INJECTED INFANTS — 9 skin EXCHANGES 


REJECTION 


SURVIVAL — SKIN ON 2 MOTHER AND 2 INFANT-PAIRS. 


SKIN ON | INFANT. 
SKIN ON | MOTHER. 


— SKIN ON 5 MOTHER AND 5 INFANT-PAIRS 


UNINJECTED INFANTS — 5 skin EXCHANGES 


REJECTION 
NO APPARENT 


BOY INFANT MOTHER 


SURVIVAL — skiIN ON | MOTHER AND | INFANT-PAIR. 


SKIN ON | MOTHER AND | CHILD-PAIR. 
SKIN ON | INFANT. 
— SKIN ON 2 MOTHER AND 2 INFANT-PAIRS 
RELATIONSHIP REGARDING BLOOD GROUPS, 


A. B. O. Rh. and GAMMA GLOBULIN LEVELS. 


INJECTED INFANTS — 2 skin EXCHANGES 


SURVIVAL — None. 
UNINJECTED INFANTS ~— skin EXCHANGES 


GIRL INFANT 


MOTHER 


12 


SURVIVAL — skiN ON 2 INFANTS. 


NO MOTHER AND INFANT-PAIR. 


NO APPARENT RELATIONSHIP REGARDING BLOOD GROUPS 
A. B. O. Rh. AND GAMMA GLOBULIN LEVELS. 


SKIN EXCHANGES. 


INJECTED AND UNINJECTED INFANTS — 


BOY INFANT 


FATHER 


GIRL INFANT 


Fic. 5 


exchange of skin grafts between mother and 
twelve year old son, however, resulted in the 
survival of both transplants up to the time of 
writing, which is 120 days. This was confirmed 
by biopsy and sex chromatin study. 

The sex chromatin study of homogenous 
skin grafts [7,13,14] was utilized by our group 
as a positive method for determining the sur- 
vival of skin grafts when the transplantation 
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SURVIVAL — NONE BY INFANTS AND FATHERS REGARDLESS OF 
BLOOD INJECTION. LONGEST SURVIVAL 20 DAYS. 

NO APPARENT RELATIONSHIP REGARDING BLOOD GROUPS, 

A. B. O. Rh. and GAMMA GLOBULIN LEVELS. 


was between male and female. This method 
should be valuable in determining the survival 
of cells in other homotransplants such as 
cartilage and cornea. 

Children who are tolerant to their mother’s 
skin may also tolerate other tissues from their 
mother such as kidney and endocrine glands. 
Routine skin exchanges between mothers and 
children therefore may prove to be useful tests 
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Skin Exchanges between Parents and Their Children 


for possible tolerance to other tissues ex- 
changed between mother and child. 


CONCLUSIONS 


1. Homografts of skin survived for a long 
period of time only when transferred between 
mothers and boy or girl infants. These long- 
surviving homografts were observed in the 
group of infants who had received whole blood 
injections from their mother and also in those 
of the uninjected series. Tolerance was not 
associated with a low gamma globulin level or 
with any definite pattern of blood grouping. 

2. No long-surviving skin homografts oc- 
curred when skin was exchanged between 
fathers and boy or girl infants regardless of 
whether or not the infant had received an 
injection of its father’s blood. 

3. It seems evident that the mother of a 
severely burned child should be used as the 
skin donor whenever this is possible instead of 
the father, other members of the family or 
friends. 

4. The long survival time of some skin grafts 
from mother to child suggests the possible 
clinical value of blood transfusions from mother 
to child rather than from fathers or unrelated 
donors. 

5. The longer survival of some skin homo- 
grafts exchanged between mother and child 
compared to those exchanged between father 
and child suggests that tolerance between 
mother and child may occur because of an 
intermingling of fetal and maternal circulations 
during the pregnancies of these mothers. 

6. Sex chromatin study of homografted skin 
cells [7,13,14] Is a positive method for deter- 
mining the survival of skin grafts when the 
transplantation is between male and female. 
This sex determination should be useful to 


establish the survival or replacement of cells 
in cornea and cartilage homografts. 
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Tattooing the Cornea 


KENNETH PICKRELL, M.D., NICHOLAS GEORGIADE, M.D., JOSEPH KEPES, M.D. AND 
RoBert Woo M.pD., Durbam, North Carolina 


From the Department of Plastic Surgery, Duke University 
Medical Center, Durham, North Carolina. 


i he first recorded case of purposeful tatoo- 
ing of the cornea occurred in 1870 when 
von Wecker [1] injected India ink into a scarred 
cornea. He noted previously “that in workmen 
wounded by the explosion of mines, the grains 
of powder remained in the cornea without pro- 
ducing any remarkable haziness in the sur- 
rounding tissue.” Williams [2] and Calhoun [3] 
in 1873 presented the first cases of tattooing the 
cornea in this country. In 1874 Mathewson [4] 


first suggested the possibility of tattooing the 


skin to conceal or correct disfigurements— 
“While thinking of this matter of concealing 
discolorations of the cornea by tattooing, it 
occurred to me that the same principle might 
be applied to the relief of disfigurements of the 
face and neck, such as those produced by ex- 
tensive nevi or other permanent discolorations 
of the skin, some coloring being used which 
would produce a natural flesh tint.” 
Tattooing the cornea was gbandoned tem- 
porarily until 1925 when Knapp [5] attempted 
to stain a corneal scar with gold chloride. At 
operation the scar was denuded of its epi- 
thelium, after which a cotton applicator, mois- 
tened with a 1 per cent solution of gold chloride, 
was applied to the denuded scar for two or 
three minutes. Holth [6] tried Knapp’s method, 
but was not successful. Kreiker [7] attempted 
to color the bulbar conjunctiva of an albino 
using a 5 per cent solution of gold chloride, but 


the reaction was “too severe.” Aust [8] also - 


produced a severe iritis when this solution 
entered the anterior chamber. Karelus [9] 
recommended “subepithelial tattooing” in 
which he circumscribed the scar with a scalpel 
and undermined all of the scarred area except 
one small pedicle. The flap thus formed was 
turned up; the undersurface was painted with 
India ink which was allowed to dry, and the 
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flap was replaced. Other investigators used 
different materials—choroidal pigment ob- 
tained from animals, potassium ferrocyanide, 
iron sesquichloride and platinum chloride [70]; 
however, these resulted in failures for the most 
part which lead Pischel [17], in 1930, to state 
that “most results have been disappointing, 
both to the patient and to the surgeon. A fine 
black pupil achieved with much effort and pain 
becomes, in the course of a few days, woefully 
light again. Therefore, any improvement in 
technique or results must be welcomed.” This 
challenge was accepted by us [12] approxi- 
mately ten years ago, and some of the results 
obtained in tattooing well over 100 eyes will 
be presented herein. 


PHYSIOLOGIC PROPERTIES OF THE CORNEA 


Wounds of the corneal epithelium have been 
shown by Puchkovskaya [13] to heal in the 
isolated organ as long as two days after its 
removal from the body. Cogan and Kinsey [14] 
have demonstrated that corneal pieces possess 
an extraordinary capacity to swell when im- 
mersed in various aqueous solutions, including 
blood serum, regardless of the tonicity of the 
solution, the nature of the solvent or the 
hydrogen ion concentration. This property of 
imbibing fluid over and above the normal con- 
tent—this characteristic of being maintained 
normally in a deturgessed state—distinguishes 
the cornea, in general, from other tissues. Thus, 
in order for the cornea to remain transparent, 
it must be maintained in a deturgessed state. 
It is so maintained by continuous removal of 
water through differences in the osmotic pres- 
sure. The effectivity of the osmotic pressure in 
turn depends on the presence of the semi- 
permeable membranes of the cornea, the 
anterior and posterior elastic membranes. At 
the limbus, where these membranes terminate, 
the stroma becomes relatively hydrated and 
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Tattooing the Cornea 


Fic. 1. Corneal scars, congenital and acquired defects of the iris and pupil are 


of infinite variety, form and contour (see Figures 2, 3, 4, 6 and 7). Eyes possess 
many colors, shades and tones. The eye to be tattooed is immobilized by in- 
serting a suture of silk into the insertion of the superior and inferior rectus 
muscles (insert A). These sutures serve as “guy wires” to station and fix the 
eye in the proper position. Meticulous care is exercised in outlining the periph- 
ery of the cornea. Implantation of pigment should begin at the limbus, pro- 
ceeding toward the pupil in a radial direction to obtain the effect of the normal 
striations of the iris. The tattoo needles should be held at an angle of about 
45 degrees so that an oblique line of pigment will result (insert B). A Keyes 
cutaneous punch or a corneal trephine is used to define the periphery of the 
pupil and to make a pupillary trough. Into this circumscribed area, concen- 


opaque, thus accounting for the abrupt optical 
transition from the transparent cornea to the 
opaque sclera for which there is no histologic 
counterpart. Removal or destruction of one of 
the semi-permeable membranes results in swell- 
ing and opacity of the cornea [15]. The cornea 
then approaches the sclera in its optical 
properties. 

It is quite amazing that the conspicuous 
optical difference which exists between the 
cornea and sclera has never been shown to have 
any histologic counterpart. The stroma of one 
emerges into that of the other at the limbus 
without any abrupt transition corresponding 
to the change from transparent to opaque por- 
tions of-the corneoscleral coat. That the swell- 


trated black pigment is injected to simulate the normal pupil. 
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ing and optical peculiarities of the cornea might 
be correlated has been suggested. It has long 
been known that when the cornea takes up 
water it becomes opaque [17]. On the other 
hand, when the sclera loses water it becomes 
transparent [18]. The optical differences be- 
tween the cornea and the sclera would appear 
to be associated with their relative state of 
hydration. It is known that the normal cornea 
is maintained in an extraordinary compact 
state by means of potent osmotic forces [14] and 
that, following trauma, the cornea swells, 
which allows the tissue spaces to become loose. 
Since the normal cornea is not provided with 
blood vessels, bleeding rarely, if ever, occurs in 
the normal cornea. We have observed, how- 
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Fic. 2. A speculum is inserted on each side to visualize both eyes simultane- 
ously. The sutures in the rectus muscles are shown. The corneas are “but- 
tered” with a thin layer of petrolatum to prevent drying. More than 100 inser- 
tions of the needles may be necessary to tattoo an extensively scarred cornea 
(see Figure 3). The cornea will tolerate a rather surprising amount of trauma. 
All areas of scarring are injected with pigment until the tattooed area simulates 
the normal iris. 


Fic. 3. A thirty-two year old man with a dense, complete scar of the cornea 
(“poached egg eye”) resulting from a penetrating splinter injury and pan- 
ophthalmitis at seventeen years of age. The color of the iris was a blue-gray. 
The entire corneal scar (iris and pupil) was tattooed in a single operation. 
Postoperative photograph was taken six months later. 


ever, that some superficial bleeding may occur 
in a corneal scar which is vascularized (Figs. 
I, 2 and 3) or which is swollen, when an attempt 
is made to tattoo it. 


ANATOMIC PROPERTIES OF THE CORNEA 
The cornea is the normally clear, transparent, 
anterior portion of the external covering of the 
eye. It is nearly circular, but is slightly wider 


in the transverse than in the vertical direction. 
Its radius of curvature is somewhat shorter 
than that of the sclera. The junction of these 
two layers, the limbus, is in complete con- 
tinuity. The cornea is composed of five layers. 
The epithelium covering the front of the cornea 
is of stratified variety, formed of flattened, 
scaly epithelial cells superficially, of polygonal 
cells beneath these, and of columnar cells most 
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deeply. The next layer is the anterior elastic 
lamina (Bowman’s membrane) which is a thin, 
homogenous membrane separating the corneal 
epithelium from the proper substance of the 
cornea. Although usually described as a sepa- 
rate membrane, it is really a part of the corneal 
substance, and when magnified highly it is seen 
to be composed of fine fibers which are inti- 
mately connected with the subjacent layer. 

The stroma of the cornea, the substantia 
propria, is the thickest layer, and is formed of 
connective tissue arranged in lamellas, the 
planes of which are parallel to the cornea. These 
lamellas are connected with one another; and 
the ultimate fibrils of which the lamellas are 
composed, as well as the different bundles of 
fibrils forming the lamellas, are held together by 
means of a transparent cement substance. 

The corneal substance is traversed by a sys- 
tem of spaces or lacunas which are situated in 
the cement substance separating the laminas 
and send off prolongations in every direction. 
These form small canals by means of which the 
lacunas of the same plane and those placed 
above and below communicate. These spaces 
are filled with branching cells, corneal cor- 
puscles, the branches of which pass into the 
small canals and communicate with adjoining 
cells. These cells are known as fixed corpuscles 
in contradistinction to the leukocytes which 
move about and are called wandering cells of 
the cornea. The proper substance of the cornea 
passes uninterruptedly into the sclera. Desce- 
met’s membrane (the posterior elastic lamina) 
is a thin, firm, structureless, transparent, 
highly elastic layer which is located posterior 
to the proper substance of the cornea. At the 
periphery of the cornea it passes over into the 
radiating bundles of elastic fibers which form 
the meshwork of the angle of the anterior cham- 
ber (ligamentum pectinatum). Posteriorly, and 
next to the anterior chamber, is a single layer 
of flattened, hexagonal cells, the endothelium. 

The cornea does not have blood vessels. 
Capillary loops from the ciliary vessels form a 
ring around the circumference of the cornea. 
Nutrition of the cornea is provided by the 
system of canals and channels previously 
described; however, no one has ever demon- 
strated the presence of lymphatics in the 
cornea. This may account for the fact that there 
is little, if any, dispersion, diffusion or late 
change in the color of pigments injected into 
the cornea. This is not true, however, when 


Tattooing the Cornea 


249 


tattooing the human skin or that of rabbits, 
guinea pigs or dogs. Black pigment may appear 
blue under the skin within several weeks. When 
attempting to assimilate a black beard, an un- 
sightly blue smudge may result. This change 
from black to blue may be due, in part, to the 
yellow filter pigments in the skin. Experiments 
are now being performed to study this problem. 


TECHNIC OF TATTOOING CORNEAL SCARS 


Practice Tattooing. The instillation of 10 per 
cent formalin, sodium hydroxide or hydro- 
chloric acid when applied to the intact cornea 
of the eye of a dog or rabbit will produce mod- 
erately dense, white, permanent, non-vascular 
scars. When the scars are mature, usually in 
four to six weeks, they can be tattooed with 
insoluble pigments. Also, patients who are 
candidates for enucleation or exenteration of 
the orbit are ideal subjects for practice tattoo- 
ing, unless the cornea is suitable for transfer- 
ence as a corneal graft. The entire cornea can 
be tattooed for practice. This will serve a two- 
fold purpose—it will give the artist or the 
person who mixes the pigments an opportunity 
to try various pigment mixtures and combina- 
tions. It is suggested that if the eye is blue or 
gray it be tattooed brown; if it is brown, it can 
be tattooed a blue or gray color. (Fig. 4.) Prac- 
tice tattooing will also give the operator the 
“feel” of i injecting the cornea. When sufficient 
experience in mixing colors and skill in injecting 
the pigment has been gained in the ways 
described, the operator and artist are ready to 
proceed with the clinical camouflage of corneal 
scars. 

The pigments* used in our experiments [72] 
were the same which were used in the cases to 
be reported. The pigments are insoluble, stable 
to heat and light, and essentially non-irritating 
when placed in the cornea or in the skin. 

White (Color Index 1264) is a titanium oxide. 
Barium sulphate may also be used. Black 
(Color Index 1311) is magnesium oxide. While 
this preparation is dark, it is not as black as 
“concentrated black” (Color Index 1308) 
which is lampblack. Blue (Color Index 1285) 
is cobaltous aluminate and is used for blending. 
Red (Color Index 1280) is mercuric sulphide. 
Orange (Color Index 1272) is cadmium sul- 
phide. Yellow and brown (Color Index 1267) 
are natural ferric hydrates. For other shades of 


* Supplied by Fezandie and Sperrle, Inc., New York, 
New York. 
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Fic. 4. A twenty-four year old university graduate student with polychromia 
and heterochromia, a brilliant light blue eye on the left and a dark brown eye 
on his right. Vision in each eye was essentially normal. The patient was ex- 
ceedingly self-conscious of the abnormality. Tattoo pigment was injected only 
into the cornea covering the iris on the left side, leaving the pupillary area free. 
The blue eye was converted to brown to match the right eye. The patient 
thought that his vision in the tattooed eye was improved. Postoperative 
photograph was taken approximately one year after tattooing. 


yellow and brown, one may use the ochers, the 
metallic oxides, which vary from light yellow 
to brown and red. The color is controlled by 
the amounts of hematite and limonite present. 
The artificial red ochers are produced by heat- 
ing the natural yellow and brown ochers, 
thereby converting them to iron oxides. 
Anesthesia. In adults, tattooing may be 
performed with either local or general anes- 
thesia. Intratracheal anesthesia is preferable in 
children. Local anesthesia is preferable when 
the cooperation of the patient is desirable or 
necessary, or when the general condition of the 
patient contradicts a general anesthesia. If it is 
desired to anesthetize the lids, a procaine 
needle is inserted at the lateral canthus and 
carried to the medial canthus, one for each lid. 
To anesthetize the globe, several instillations 
of a few drops of pontocaine,® nupercaine® or 
ophthaline will eliminate the corneal reflexes. 
While cocaine is a good topical anesthetic 
agent, it softens the cornea to such a degree 
that it may be scratched, pushed or rubbed off. 
Moistened cotton rolls should be used instead 
of gauze sponges to avoid injury to the cornea. 
Sodium pentothal will not cause any change 
in the size of the pupil during induction, unless 
there is a painful or exciting stimulus, in which 
event the pupil will dilate. When the second 
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plane of the surgical stage of anesthesia is pro- 
duced with pentothal, the pupils are constricted 
slightly. During this phase, which is the level 
of anesthesia for tattooing the cornea, very 
painful stimuli or anoxia will cause some dila- 
tion of the pupil. During induction of anes- 
thesia with ether, there is some dilatation of 
the pupils because of the liberation of adrenalin. 
During the second plane of surgical anesthesia 
with ether, the pupils are essentially normal. 
Painful stimuli will produce little, if any, effect 
on the pupillary size because it blocks the 
afferent limb of the reflex arc. In the third 
plane of surgical anesthesia, dilation of the 
pupils occurs because the pupillary muscles 
are paralyzed. 

Operation. The size of the iris or limbus 
(the junction between the iris and conjunctiva) 
should be determined by careful measurement 
with dividers as compared with the normal eye. 
The size of the reconstructed pupil (Fig. 1) 
should be that of the normal pupillary opening 
under ordinary lighting conditions. A diameter 
of 4 mm. is a pleasing size. The pupil size should 
be determined prior to operation, since the 
analgesic or anesthetic agent or the intense 
illumination of the operating room might cause 
variability in the size of the pupil. 

When satisfactory anesthesia has been ob- 
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tained, a speculum is inserted on each side to 
visualize both eyes simultaneously. The eye to 
be tattooed is immobilized by inserting a suture 
of silk in a transverse direction into the inser- 
tion of the superior and inferior rectus muscles 
(Fig. 1, insert A and Fig. 2) at 6 and 12 o’clock. 
The insertion of each muscle can be felt quite 
accurately with a tissue forceps approximately 
7 or 8 mm. from the limbus. Mosquito clamps 
applied near the ends of the sutures will help 
the second assistant to keep the proper tension 
on the “‘guy wires” to fix and station the eye 
in the proper position as the tattooing pro- 
gresses. While mosquito clamps or fixation 
forceps may be used to grasp the conjunctiva 
to immobilize the eye, they should be placed 
about midway between the limbus and each 
canthus, at 3 and 9 o'clock. However, these 
clamps may cause tiny perforations, serrations 
or tears in the conjunctiva. Therefore, they 
are not released until the termination of the 
operation in order to prevent the possibility of 
pigment being washed into or entering the 
conjunctiva. The size of the iris and pupil, 


which was determined previously, is now re-. 


checked with the normal eye by careful meas- 
urement with dividers. 

The basic color of the iris is obtained by the 
artist who mixes small amounts of several dry 
pigments in a porcelain palette and adds saline 
solution until the consistency of a thin paste 
is obtained. A small amount of the mixed pig- 
ment is then spread thinly on the gloved finger 
and compared with the color of the iris on the 
normal side. Since the corneal scar is white or 
very light gray, the basic color should be 
slightly darker than the normal iris. The ex- 
posed corneas should be “buttered” with a thin 
layer of petrolatum applied with a finger or 
cotton applicator. 

Using a No. 1 or No. 2 tattoo needle* (Fig. 5), 
the periphery of the cornea or limbus is outlined 
with the basic color pigment. Meticulous care 
should be exercised in defining this border. The 
implantation of pigment should begin at the 
limbus, working toward the center of the eye 
in a radial direction. It is important to insert 
the needle at an angle of about 45 degrees 
(Fig. 1 and insert B) so that a line of pigment 
rather than a tiny spot in or beneath the epi- 
thelium will be produced. The injection of the 
pigment from the periphery to the center will 


* Manufactured by Edward Weck & Co., Brooklyn, 
New York. 


Fic. 5. The special tattoo needles. Because of their 
delicate temper, they should not be boiled. Needle No. 1 
is most valuable to define the limbus and to simulate 
the radial striations of the iris. It should be inserted 
into the cornea with the longest needle down. The 
remaining needles in the echelon will serve as a guard 
to avoid penetrating too deeply. Needles No. 2 and 
No. 3 are helpful to insert iris tone, shading and color 
detail. The needles must be kept very sharp. Similar but 
different sets of needles are used to implant pigment 
into eyebrows, eyelashes, lips, and flaps and grafts, and 
when attempting to conceal scars and disfigurements. 


assimilate quite accurately the striations of the 
normal iris. A small amount of pigment is taken 
onto the needles after each insertion by dipping 
the needle points into the pigment. It is impor- 
tant that the eye be fixed or immobilized so 
that the needles can be inserted to the proper 
depth and the limbus can be defined accurately. 
The operator may find it advantageous to 


change his position occasionally from the sides 


to the head of the table, rather than to rotate 
the eye. Additional iris color or tone is added 
in a radial fashion until the scarred area is quite 
homogenous in appearance and color. The eye 
is flushed repeatedly with saline and wiped very 
gently with applicators or wisps of cotton 
moistened with saline to visualize and assay 
the progress of the tattooing. One hundred or 
more insertions of the needles may be neces- 
sary. Any pigment which enters that portion of 
the scar which encroaches upon the pupillary 
area will later be covered with black. Care 
should be taken to avoid entering the anterior 
chamber. The cornea will tolerate a rather sur- 
prising amount of trauma, and one need not 
stop the injection of the pigment until the 
cornea has developed a nap or a fuzzy surface 
like buckskin. Any visible areas of scarring are 
then tattooed until the scar is covered com- 
pletely and the iris is quite homogenous in 
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color. If a conical cornea is being tattooed, one 
must proceed with caution to avoid entering 
the anterior chamber. If the chamber is entered, 
there will be an immediate escape of aqueous 
humor and the globe will become soft so that 
the tattooing must be terminated. 

The pupil is inserted in the following way. 
Using a Keyes cutaneous punch or a corneal 
trephine, of the size corresponding to that of 
the predetermined pupillary measurement, a 
circular incision is made in the cornea to define 
the limits and the periphery of the pupil. A 
pupillary trough is made by rotating the Keyes 
punch in a to and fro manner between the 
thumb and index finger. Care and caution are 
exercised to avoid incising the cornea deeper 
than about 1 mm. Into this circumscribed area 
(Fig. 1), concentrated black pigment is in- 
jected. The appearance of the eye to this point 
will seem to lack luster. However, after the 
pupil has been inserted, quite definite brilliance 
and sparkle are obtained by inserting flecks of 
orange, yellow, blue, green or brown as will be 
seen in the normal eye. The eye is flushed 
repeatedly with saline solution using a bulb or 
ear syringe to wash away all excess pigment. 
The eye is wiped dry using cotton wisps or 
applicators, following which penicillin ophthal- 
mic ointment is placed in each eye. The fixation 
sutures or clamps are removed and the specu- 
lum is released. Both eyes are covered with a 
cotton eye pad or gauze dressing. 

While we always attempt to complete the 
tattooing in a single operation, this may not be 
possible in all instances and a second or a third 
operation may be necessary. Skip areas may 
become apparent within several days. These 
areas are not due to fading, but rather to an 
insufficient amount of injections made at 
operation. 

Postoperative Care. Pain is never pro- 
nounced and codeine will be adequate to relieve 
the scratchy discomfort. However, unless both 
eyes are covered, photophobia may be pro- 
nounced. Although there is considerable injec- 
tion of the eye for about one week, discomfort 
is usually not present after the second or third 
day. The use of OpH® has been very effective 
to relieve the congestion and scratchy sensa- 
tion. Many of our patients are discharged from 
the hospital on the second or third day (wearing 
a patch over the tattooed eye and dark glasses 
to control photophobia), to be followed on an 
ambulatory basis for approximately a week. 

Second Operation. The cornea heals rapidly 
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and although we have inserted additional pig- 
ment to correct skip areas within a week or two 
following the initial operation, we believe that 
it is better to wait a month or six weeks if the 
eye needs a considerable amount of pigment to 
be added. The second stage is quite similar to 
the first operation—the basic iris color is added 
until there are no areas of untattooed scar 
visible. Using a Keith needle dipped in the 
pigment, the iris is flecked with orange, yellow, 
blue, green, red or brown to match the colors 
of the normal eye. The limbus or periphery of 
the iris is a diffused, circular blue-gray line. 
(Fig. 1.) This effect may be produced by 
tattooing the periphery with blue pigment to 
which black has been added. This requires some 
skill in both mixing and injecting the pigments 
to obtain the desired result. Also, a light zone 
of pigmentation surrounds the pupillary area. 
This effect may be achieved by injecting the 
rim of the pupil with a light pigment. 


COMMENTS 


In recent years, keratoplasty has attracted 
much popular interest and as a result many 
blind persons have sought a transplant opera- 
tion in the hope that their sight could be re- 
stored. Many, however, have been disappointed 
because numerous instances of blindness are 
due to causes other than an opaque cornea. 
Among the types of corneal opacities covering 
the pupillary area, some are susceptible to 
treatment by corneal transplantation, which 
gives the best results as far as improvement of 
vision is concerned. Other opacities are unfav- 
orable for kerotoplasty because of excessive 
density of the scar or pronounced superficial 
vascularization, which would render the trans- 
plant nebulous or opaque. (Figs. 2, 3 and 6.) 

Most eye surgeons agree that an individual 
basically blind from a complete corneal opacity, 
whether superficial or deep, is entitled to the 
benefit of a corneal graft. However, Knapp [79] 
feels that as long as there is a small area of 
reasonably clear cornea present in the inter- 
palpebral fissure, the operation of choice is not 
keratoplasty, but rather corneal tattooing, fol- 
lowed by optical iridectomy. A corneal leukoma 
or macula over the pupil area may give rise to 
diffusion of light within the eye. The scar may 
thus act as a frosted glass in front of the normal 
eye. (Fig. 7.) In the place of the normal refrac- 
tion of the light rays on to the macula of the 
retina, there is widespread dispersion of the 
rays at all angles. This phenomenon produces 
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Fic. 6. A penetrating wound of the right eye received during early childhood 
resulted in loss of vision. Because the eye was blind, this woman was not a 
candidate for a transplant operation. A prosthetic shell could not be worn 
since the scarred corneal surface was irregular, conical in outline and contained 
calcareous deposits. The eye was tattooed in two sittings more than eleven 
years ago. 


Fic. 7. The corneal scar in this thirty-eight year old woman involved only part 
of the iris and pupillary area. A scar such as this may act as a frosted glass in 
front of the normal eye. In place of the normal refraction of light rays on the 
macula, there was widespread dispersion of the rays at all angles. This phe- 
nomenon produced blurred images and diminished visual acuity. Tattooing 
of the corneal scar produced a pleasing cosmetic result, and vision was en- 
hanced since the opacity was converted from one which transmitted dispersing 
pencils of light throughout the eye to one which absorbed the light rays. By 
tattooing a corneal opacity encroaching upon the pupillary area, but not com- 
pletely occluding it, one creates a condition comparable to a contracted pupil. 
Increased light results since some of the annoying peripheral rays are ob- 
structed. Postoperative photograph was taken eight years following a single 
pigment injection. 


blurred images and diminishes visual acuity. 
This reduced vision varies with the density of 
the scar. Knapp [19] has stated that if the 
opacity could be converted from one which 
transmits dispersing pencils of light throughout 
the eyeball to one which would absorb the 
light rays, the disturbing element in the pro- 
duction of good vision would be eliminated. By 
tattooing a central corneal opacity encroaching 
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upon the pupillary area, but not completely 
occluding it, one creates a condition comparable 
to a contracted pupil. Increased light may re- 
sult, since some of the annoying peripheral 
rays are obstructed. Instead of developing 
spherical aberration, with consequent reduction 
in visual acuity, these rays are absorbed. Knapp 
[20] feels that “‘in the presence of a particular 
corneal opacity, not involving the whole corneal 
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area but entirely covering the pupil and thus 
reducing vision, the indicated surgical proce- 
dure is corneal tattooing: followed by optical 
iridectomy. The two procedures may be done 
simultaneously. Regularly I advise this proce- 
dure rather than the use of the much less 
successful corneal graft. Tattooing and iridec- 
tomy will in no way jeopardize the results of a 
later transplant, should such an operation ever 
be deemed advisable. If the opacity only 
partially occludes the pupillary area, the re- 
maining transparent cornea anterior .to the 
pupil will still permit good vision. Iridectomy 
is unnecessary in such an eye. Tattooing, how- 
ever, will serve the dual purpose of enhancing 
the appearance and improving the vision. The 
pupil after the corneal tattoo permits this im- 
proved vision because it gets the effect of a pin- 
point opening in an opaque material, placed 
before the eye; this practically alw ays improves 
vision. The iridectomy resulting in the new 
pupil may be nasal, temporal, superior or in- 
ferior to the normal eye.’ 


CONCLUSIONS 


A method of permanent pigment injection of 
corneal scars is described which has been used 
in more than 100 patients without complica- 
tion. Patients with congenital corneal opacities, 
post-traumatic scars, postoperative conjunc- 
tival flaps, operative defects of the iris, hetero- 
chromia, polychromia and congenital colo- 
bomas have been tattooed with results that 
have been pleasing to us and gratifying t to our 
patients. 

Since there are no lymphatics in the cornea, 
there is no diffusion, dispersion or change in 
the color of the pigments implanted into the 
cornea. Some of our patients have been fol- 
lowed up closely for more than ten years with- 
out change in the color or size of the pupil or 
iris. 

Tattooing may improve visual acuity by re- 
ducing the area of an abnormal cornea through 
which dispersing pencils of light pass. The 
tattooed area will absorb the annoying periph- 
eral rays. Even though an eye may be blind, 
tattooing will conceal a conspicuous deformity 
which might have caused somatic or psychic 
disturbances. 

Consultation, coordination and cooperation 
between the plastic surgeon and ophthalmolo- 
gist is of paramount importance. 
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In the Steps of the “‘Maestro”’ 


Jack PENN, F.R.C.S., Jobannesburg, South Africa 


7 have one’s work become a turning point 
in the trend of medical history is a privilege 
accorded to very few men. Such, however, was 
the lot of Sir Harold Gillies, and it is fitting 
that in the evening of his life full acknowledg- 
ment should be made and thanks accorded for 
his efforts in the development of plastic surgery. 

When Major Gillies appreciated the neces- 
sity for better standards in reconstructive sur- 
gery during the first World War, he took up a 
challenge which had not been accepted for over 
300 years. By means of his personal efforts and 
ingenuity, ably assisted by colleagues from 
Great Britain and the Commonwealth, Gillies 
initiated a system of surgical thought and 
technical excellence that has made him the 
father of modern plastic surgery. Like a stone 
dropped into a stagnant pool, the ripples of his 
influence continue to extend. The appellation 
“maestro,” affectionately given him by his 
students, was well deserved. 

As one who “sat at his feet” during World 
War 11 I am glad to record my own debt to him 
and to indicate the various ways in which his 
teaching has influenced my own methods in 
South Africa, an influence which is obviously 
only a fraction of his influence throughout the 
English-speaking world. 

It is natural that no two people worthy of 
their salt agree on all points, but the funda- 
mental principles laid down by the Gillies 
school have stood the test of time, even though 
it may appear at times that enthusiasm and 
ingenuity in detail of application had out- 
stripped wisdom in judgment. The methods of 
dimensional assessment, the correct utilization 
of local, free or distant grafts, and the meticu- 
lous fulfilment of an artistic design have, in the 

“‘maestro’s” hands, reached a high standard of 
excellence. The changes that have been wrought 
by succeeding generations have been more in 
the nature of technical detail rather than in 
principle. Bearing this in mind, I would like 
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to describe a few of the methods acquired from 
Sir Harold and his colleagues, and to indicate 
the modifications which I have carried out to 
suit my own hand. 

Although Gillies’ original claim to fame w 
the development of the tubed pedicle flap, it 
was his use of the local flap that stamped his 
record for all time with the mark of genius. It 
is the judicious use of the local flap that por- 
trays the quality of the plastic surgeon, and in 
this regard very little can be added to the 
method used by Gillies during World War 1. 
The type of facial injury that called for Gillies’ 
skill in that conflict was peculiarly suited to 
local flap surgery, as so many injuries were due 
to gunshot wounds where local tissue was 
available and viable. In World War 11, however, 
injuries were mainly due to burn or crush, the 
former destroying large surface areas thus mak- 
ing local flap surgery impossible, and the latter 
mainly causing bony injuries requiring no 
surface repair at all. 

Not everyone agrees with Gillies’ method of 
planning in certain cases. It would, in fact, be 
impossible for two plastic surgeons to agree 
entirely on the planning of every type of case, 
yet everyone is unanimous in acknowledging 
Gillies technically as a master of his craft. 
Those of us who have been fortunate enough 
to acquire some aspects of his technique in the 
use of fine sutures correctly placed with in- 
struments of delicate balance, and particularly 
with the use of the Gillies needle holder, have 
never entered into any operative procedure 
without a silent prayer of thanks to the man 
who initiated a surgical discipline which has 
brought respect for the handling of tissues to 
its highest possible level. 

Although I often place plastic tape across the 
wound, even after all stitches have been re- 
moved, its use is not an alteration in technique 
but merely an additional safeguard against 
lateral stretch of the scar. 


American Journal of Surgery, Volume 95, February, 1958 
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Of all the local flaps utilized, the Z-plastic 
procedure is probably the most popular and 
the most effective, its use being particularly 
successful in the elimination of webs across 
flexures, improving thereby both function and 
aesthetic appearance in one stage. In the case 
of burns it may prevent a considerable amount 
of long term flap surgery. For example, in the 
treatment of victims of the atomic explosion at 
Hiroshima who were affected by the flash of the 
bomb directly, it was found that because there 
was a delay of twelve years before planned 
surgery was permitted, in a number of instances 
patients with thick hypertrophic scars of the 
neck and flexor regions could be treated by sim- 
ple Z-plastic procedures, whereas if treatment 
had been forced soon after the catastrophe, a 
great deal of long term flap surgery would have 
been essential. The Z-plastic procedure and 
modifications of its principles have been used 
ever since the time of Tagliacozzi, and there is 
no doubt that it will always be an essential 
technical procedure in the art of plastic surgery. 

The advancement flap (which I have some- 
times called the “stirrup” flap because it re- 
tains its blood supply from both ends and is 
stirruped across the centre) is another ex- 
tremely useful procedure in preventing long 
term flap surgery. So often a flap of this descrip- 
tion, brought across the tibia where bone may 
be exposed, with replacement of the donor area 
by a free graft, has in one stage saved an 
alternative cross leg flap. 

Although the use of free grafts never produces 
the same excellence of texture, colour or func- 
tion that a local flap can do, it is nevertheless a 
most important procedure to be carried out in 
modern repair work. The use of homografts to 
cover fresh raw areas is a moot point and, per- 
sonally, I prefer not to use them. Instead I 
prefer to cover large granulating areas, if they 
are clean, dry and red, with stamp grafts which 
can be easily applied in a very short time with- 
out shock to the patient and without the 
danger of cross infection from recipient to 
donor. I acquired this technique from Gabarro, 
who was a disciple of Gillies, and I consider it 
a most important procedure in the coverage of 
large fresh burns. In recent years stamp grafts 
have been applied under a cover of plastic 
dressing which has been impregnated with an 
antibiotic, e.g., erythromycin. This has brought 
down the incidence of infection and the forma- 
tion of hypertrophic scar between the grafts. 
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The grafts so placed must be as thin as possible 
and they tend to contract. It appears that the 
plastic dressing, by reducing granulation pro- 
duction also reduces the tendency to scar 
contracture. 

The use of the Thiersch graft and split skin 
graft has, in my hands, not varied considerably 
from the method of Gillies. I prefer not to use 
the dermatome but to do free-hand cutting, 
and I insist that this should be the procedure 
when grafts are carried out by assistants. This 
is done because the cutting of a skin graft free- 
hand is an essential art for a plastic surgeon, 
and constant practice is necessary in order to 
do it correctly. By the same token I have found 
that when operating away from home, derma- 
tomes and even electric plugs are not always 
available. The armamentarium necessary for 
operative procedures under these conditions 
should be as simple as possible. I believe that 
plastic surgeons, certainly on this continent, 
should be able to operate skillfully under the 
most primitive conditions and should be pre- 
pared to do so anywhere and at a moment’s 
notice. 

The main use of the free graft in the last few 
years has been in the covering of raw areas 
brought about by burns, burn destruction or by 
the elimination of scar. I do not believe that 
the true keloid scar is as common as it is 
reported to be, for most of the scars I have seen 
described as keloids have been situated in areas 
and under conditions where hypertrophic scar 
is bound to occur normally. The vast majority 
of burns caused by the atom bomb in Hiro- 
shima and also at Nagasaki affected the back 
of the hands, forearms, upper arms, shoulders 
and the back itself, and the burns were full- 
thickness burns affecting thick skin. Early 
skin grafting was not carried out and in most 
cases sepsis supervened. Under these condi- 
tions hypertrophic scar was bound to occur. 
Excision and replacement by free graft seldom, 
if ever, was followed with the formation of 
keloids. 

In the excision of scars, particularly across 
flexures, it is most necessary to bring the edge 
of the graft to the “axis points”’ of the flexure, 
and the graft edge should be zigzagged all the 
way in order to create as long a scar line as 
possible. If this is not done, there is a danger 
that normal contracture of the graft would 
cause tractions at the edge, thus causing hyper- 
trophic scar. This applies particularly when the 
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graft is placed on the flexor aspects. The skin 
graft does eventually become elastic and can 
stretch, but the scar edge does not. The longer 
the scar edge, the finer the scar and the better 
the ultimate result. 

In the application of grafts of complicated 
shapes I have been utilizing the reflected light 
method since 1942. This consists of making a 
“map” of the raw area by placing the plain 
side of white lint against it. The pattern so 
obtained is placed on a lamp covered by a 
sterile white cloth, and over this map is placed 
tulle gras. Stretched on the tulle gras is the free 
graft, raw surface upward. The reflected light 
shows quite clearly the shape of the graft to be 
cut as the pattern shows through the graft. 
The exact shape is cut out, and when the graft 
is placed on the recipient area it fits in every 
particular. This I would recommend as a useful 
and time-saving measure. Moreover, I believe 
that the tensions on the skin graft are thus 
more evenly distributed than by any other 
method. 

When applying free grafts to flat areas I have 
utilized pressure of various descriptions, but 
my favourite method is to apply absorbent 
cotton soaked in flavine-paraffin emulsion, kept 
in position by tie-over sutures. The emulsion 
tends to harden and creates an excellent uni- 
form mold. In applying pressure to irregular 
small areas I have utilized the dental composi- 
tion, Stent, which has been used by Gillies ever 
since World War 1. It is particularly useful in 
the grafting of eyelids, eye sockets and buccal 
inlays. 

In the grafting of eyelids I use a Thiersch 
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VERTICAL SECTION OF MOLD 

AND GRAFT IN EYE SOCKET 
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graft and think it is important to put in as a 
much skin as possible to allow for contracture, a, 

bearing in mind that a final trim is a simple > ears 


matter. In order to de this adequately I seldom 
carry out a graft on the upper and lower lids 
of the same eye at the same time, although 
there is no reason why single lids of both eyes 
should not be treated at the same operation. 
An important technical detail in the provision 
of a good graft on the eyelid is to see that the 
incision is carried well beyond the inner and 
outer canthi of the affected lid. 

The grafting of eye sockets has for some time 
been a subject of controversy as to whether 
the whole socket should be replaced with skin 
or whether conjunctival remnants should be 
allowed to remain. It is my opinion that skin 
irritates conjunctiva in close proximity and 
causes a weeping eye socket. When a graft has 
to be carried out for a socket, I therefore re- 
move all remnants of conjunctiva and replace 
the lining with skin entirely. In order to mini- 
mize hospitalization and to allow for a clean, 
non-infected area, I have devised an acrylic 
mold which has been called the “gun-turret”’ 
mold. It is of a shape similar to that of an 
artificial eye, rounded more in front than at the 
back, but it is not spherical. Two acrylic tubes 
pass through it, as shown in Figure 1. The 
operation consists of covering this mold with a 
Thiersch graft. The mold is consistent in size 
for all eye sockets, although slightly smaller 
ones are used for babies. It is placed in position 
after excision of all residual lining and scar. 
As the mold is not spherical, there is no tend- 
ency for its extrusion by contracture of the 
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Fic. 2. Zigzag pedicle flap. A, incisions. B, pedicle flap. 


graft. To the contrary, contracture of the 
graft holds the mold more firmly as it grips the 
outer rim and does not push the mold forward. 
The two tubes of the gun turret mold act as 
irrigation tubes in order to clear out debris and 
at the same time give an assessment of the 
shape of the socket. If the tubes are lying 
horizontally under the upper lid in the centre, 
that will be the fal position of the pupil of the 
artificial eye. If the tubes are pointing upward 
or are twisted in any way, this will be the posi- 
tion of the future pupil and alteration in the 
shape of the socket must be made accordingly. 
In cases in which the lids are lax it may be 
necessary to carry out a tarsorrhaphy following 
the graft, which is easily done between the 
divergent arms of the gun turret mold. With 
this technique it is possible to remove the mold 
in a week, after which either the mold can be 
returned or an artificial eye can be placed in 
position. So long as the mold or the artificial 
eye is not removed for more than a few mo- 
ments during the first three months, there will 
be no tendency for ultimate shrinking of the 
socket. 

In the creation of a buccal sulcus I have 
found that in the first instance the use of com- 
plicated dental apparatus is not necessary. 
The original Gillies modification of the Esser 
inlay is as good and as simple a technique as I 
know, and the results are satisfactory so long 
as removal of the mold is followed immediately 
by the provision of a well fitting dental flange. 

The use of the full-thickness graft still has its 
place in the coverage of small areas of the face, 
particularly where colour and texture are im- 
portant and where it is necessary to have the 
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minimum of contracture. I know of no im- 
provement over that utilized by Gillies. 

The composite graft has been of much greater 
use than was anticipated, particularly in small 
areas such as the ala, the tip of the nose or the 
fingertips. I prefer to use the lobe of the ear 
rather than the helix. Some time ago Gillies 
used the composite graft which he added to a 
skin flap in the creation of a nose. At that time 
he did not appreciate that the skin flap was 
not an essential in such a case, but it was in his 
hands an original contribution toward the use 
of a multilayered skin graft. 

It is almost an impertinence to try to add to 
the literature of pedicle flaps following the 
extensive use and writings of Gillies on this 
matter, for he has had a longer experience with 
this subject, particularly the tubed pedicle, 
than any living person. Nevertheless, I have 
for some years found great advantage in the 
use of a zigzag pedicle flap (Fig. 2) which I 
found could be more easily mobilized and 
stretched, and the donor area more easily 
closed than in the ordinary straightforward 
tubed pedicle flap. On the principle that the 
edge of the flap contracts and does not stretch 
in the same way as the skin itself, the elonga- 
tion of such an edge in zigzag fashion creates a 
concertina-like function ofthe pedicle which I 
have found extremely useful in carrying out 
pedicle transfers. By the same token, the donor 
area is also repaired in a zigzag fashion, thus 
creating less tension scar of the skin edge than 
would otherwise occur. 

“Contour” Grafts. The use of subdermal 
grafts, e.g., bone, cartilage, metal and syn- 
thetic materials, has been adequately analysed 
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by Gillies, with very little change. For soft 
fillers, e.g., in the upper lid above an empty 
socket, dermis has been used with good effect. 
Autogenous bone is by far the most reliable 
hard filler to use. This can be carried out either 
en masse or by chips. Cartilage has its disad- 
vantages because of warping. The use of bank 
bone and bank cartilage is variable and, in my 
hands, unreliable. I have also found the use of 
fat and all the synthetic materials even more 
unreliable and have virtually abandoned them. 

Facial Fractures. In the treatment of facial 
fractures close cooperation with the dental 
firm has always been a factor in military work. 
Those of us who followed the masters of the 
first World War, when Harold Gillies and 
Kelsey Fry were so successful in their coopera- 
tive treatment, have seen to it that the prin- 
ciples of this cooperation should 'be continued. 
Not much can be added in the general treat- 
ment of these facial fractures to that carried 
out by this combination, but World War 1 
saw the evolution of extraoral splintage which 
was primarily used to immobilize either a 
posterior edentulous fragment of a fractured 
mandible or the completely edentulous case. 
I first saw the pin application in Sir Harold 
Gillies’ Hospital in Basingstoke, where it had 
been introduced by an American unit of ortho- 
paedic men and developed for use in mandibles 
by the British team. My personal reaction to 
the pin method was that it was fraught with 
difficulties and dangers. The pins relaxed; they 
entered the medullary canal; they injured 
tooth roots and nerves; it was difficult to im- 
mobilize an ascending ramus; and on one occa- 
sion a parotid fistula ensued. In combination 
with Dr. L. Brown we developed a splint called 
the Brenthurst splint (Fig. 3), which was 
named after our hospital. This splint eliminated 
all the previously cited dangers. We have per- 
sonally treated over 1,000 fractured jaws, of 
which more than 200 required the use of extra- 
oral splintage. There have been no complica- 
tions and every jaw healed with firm union in 
six weeks. The splint itself consists of two 
clamps, each clamp having three pins designed 
to grip the inferior border of the mandible 
which is always constant, even in children, 
the elderly, or in cases in which the alveolar 
margin has been worn down. Moreover, it is 
able to grip the posterior border of the ascend- 
ing ramus as efficiently as the horizontal ramus. 
The clamp action is created by an inner pin 
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Fic. 3. The Brenthurst clamp splint. 


closing down on two outer pins, with the inferior 
border of the mandible between. These clamps 
are inserted after exposing the fracture line by 
means of an external incision. Tissue in the 
fracture line which may cause delayed union 
is removed, and it may be necessary to tie off 
the facial artery which often finds its way 
between the fragments. By means of adequate 
handles and connecting bars and a coupling 
apparatus, the position of the mandible is cor- 
rected so that the alignment is perfect under 
vision. Once this has been obtained, the appara- 
tus is tightened and from then on maintains 
this position until it is removed. The external 
wound is then closed. In some cases small scars 
are created where the clamps pass through the 
skin. These are easily excised under a local 
anaesthetic at a later date. 

With this apparatus in use the patient is able 
to flourish on a full diet within twenty-four 
hours after the operation. The loss of weight 
which is so frequently a feature in intraoral 
fixations of the mandible and maxilla is not a 
feature in this type of treatment because of the 
full nourishment sustained by the patient. I 
believe this is a useful consideration in the 
healing of the bony fracture. 

Cleft Lip and Palate. Various improvements 
in the technique of the repair of cleft lip and 
palate have made it possible to deal effectively 
with the problems at an early stage so that 
secondary deformities, so common in the past, 
will not be as evident in future generations. 

In palatal repair full mobilization by the 
fracturing of the hamular processes has enabled 
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better closure to take place without tension. 
The use of the Gillies-Fry operation, whereby 
the soft palate is repaired and pushed back by 
means of an obturator, is necessary today only 
in the rare case of secondary closure. 

Not everyone agrees with Gillies’ contention 
that a skin graft can be used effectively for 
closure of the palate. My opinion is that a 
dental obturator is preferable to a hair-bearing 
mass of skin. On more than one occasion I have 
been compelled to remove such a mass of hair 
and skin in cases in which a skin graft had been 
applied, and I must admit that I am prejudiced 
against this form of treatment. 

In the treatment of harelip proper mobiliza- 
tion of the nasal cartilages is an essential aspect 
of the primary operation. It is my practice to 
advance the lower lateral cartilage on the upper 
lateral cartilage in order to bring the curve of 
the crus anteriorly to the same level as the crus 
on the sound side; and if the crus on the affected 
side does not curve adequately, I do not hesi- 
tate to make an incision through the cartilage 
at that point in order to allow it to bend. Im- 
provement in the curve of the nostril and in the 
whole appearance of the lip is very obvious. 

Another point which I believe important is 
to curve the lip incisions outward so that when 
sutured together the upper lip is concave in a 
way normally expected in a baby. This allows 
the cupid’s bow to fall into its natural position 
and prevents the long, tight appearance of the 
upper lip so characteristic of the lip repair of 
some years ago. 

Rhinoplasty. The whole history of plastic 
surgery seems to revolve around the art of 
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rhinoplasty. In the creation of a nose I have 
followed Gillies’ teaching in my preference for 
the forehead flap rather than the arm or chest 
flap, although the latter has been used in cases 
in which the forehead was not suitable. It is 
often easier to obtain good symmetry and color 
match when both sides of the nose are con- 
structed than when only one side is grafted. In 
order to provide sufficient lining and cover for 
both sides it is necessary to have approximately 
3 inches of skin from alar wing to alar wing, and 
this is not always obtainable in a narrow fore- 
head. By modifying Gillies’ up and down horse- 
shoe incision I have found it possible to obtain 
as much skin in the transverse dimension as is 
necessary. This is done by taking a measure- 
ment of 3 inches from the edge of the forehead 
and by making a vertical incision through the 
forehead up to the hair-bearing line. A circular 
incision with a radius of approximately 
3 inches from the hair-bearing line provides a 
flap which can be brought down to form the 
nose without the necessity of a flap delay. In 
separating the flap from the new nose I usually 
do so by means of a deep V incision on the 
dorsum. This prevents a bulky profile. (Fig. 4.) 

In advanced cases of cured leprosy or syphilis 
I have been inclined to utilize this type of fore- 
head flap although Gillies has preferred the 
large buccal inlay system with a prosthesis 
attached. But here, of course, each case has to 
be judged on its merits and there is no doubt 
that the buccal inlay system is of considerable 
benefit in certain conditions. 

In the corrective rhinoplasty or operation for 
nasal reduction, due either to congenital de- 
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formity or to injury, the procedure is sys- 
tematized but has been modified by every 
operator to suit his own hand. Under modern 
conditions I have no hesitation in infracturing 
the nose and putting in a bone graft at the same 
stage if I believe it is necessary. I have not yet 
regretted using this method, although this 
opinion is not held by surgeons in England. 

In aftersplintage of a nose following infrac- 
ture I have utilized a plaster of paris splint for 
the last fifteen years. I have always been sur- 
prised that this method of procedure had ap- 
parently not been ‘used before because it is the 
most obvious way to splint a nose with an 
apparatus which is light, purpose-made and 
porous, thus allowing for absorption of per- 
spiration which so often causes sogginess. I 
usually keep the splint on for so long that it 
eventually becomes loose and falls off. Figure 5 
indicates the shape in which this plaster of paris 
bandage is cut, usually about eight layers being 
used. 

Reduction of the Breast. Gillies, in concert 
with McIndoe, has over the years taken a great 
interest in the operation for reduction of the 
breast. The method they prefer is a modifica- 
tion of Beisenberger’s or a double flap method 
in which a wedge of tissue is removed from 
above the breast. Although the Beisenberger 
medial pedicle is safe in the majority of cases, 
there are occasions when anatomically the 
lateral thoracic arteries and the perforating 
arteries of the breast are larger and possibly 
more important than the internal mammary 
artery. It is therefore necessary not to mobilize 
the breast tissue off the deep fascia too effec- 
tively, so as not to interfere with the supply 
from the perforating branches. It has been my 
contention for some time that many types of 
operations will leave a fairly well shaped breast 
as the ultimate result, provided precautions 
are taken against sloughing of either the nipple 
or the skin and fat; however, one of the con- 
stant failings has been that the nipples have 
been placed too high and that the breast above 
the nipple has been too flat due to the effect of 
gravity on the fat of the breast in the course of 
time. The most important single aspect in the 
operation for reduction of the breast is to place 
viable nipples in the right position. From per- 
sonal investigation I have found that nipples 
placed 84% inches from each other and 814 
inches from the sternal notch, thus forming an 
equilateral triangle, are within normal limits 
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for any woman of any height or weight. If 
the nipples are so placed, it is possible to have 
normal breasts created by reduction even if a 
subsequent trimming operation is necessary to 
reduce an overbulky segment below the nipple 
level. 

In the extremely large breast, especially in 
the case of the more elderly patient or in cases 
complicated by mastitis, it is my habit to per- 
form a double plastic amputation with the 
nipple reconstructions by free full-thickness 
grafts. 


If I have indicated personal viewpoints not 
acceptable to other surgeons, including the 
“maestro,” I crave indulgence. Gillies would 
be the first one to appreciate differences of 
opinion and modifications of technique. It is 
not the intention of this article either to follow 
slavishly the methods used in the past or to 
cover the entire field of plastic surgery, but 
only to touch on those aspects to which Gillies 
has contributed and to which modifications, 
for better or for worse, have been added. It is 
sufficient, however, to show that there are few 
aspects in this specialty untouched by his 
originality of thought. 

Sometimes so many alterations have been 
made of a specific procedure that it is difficult 
to recognize its source. It would be a pity if 
the masters of plastic surgery were forgotten 
because the march of modern developments 
obscured their genius. This tribute to Sir 
Harold Gillies, by a number of people who 
know him, is therefore a timely and well 
deserved honour. 
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fg temporomandibular joint suffers from a 
variety of lesions that require surgical inter- 
vention for their relief. It is proposed, in this 
communication, to discuss briefly these lesions 
and their treatment. 


SUBLUXATION (CLICKING JOINT) 


Subluxation [2] of the temporomandibular 
joint may be defined as that condition of 
derangement of the joint short of dislocation 
and unassociated with organic disease, although 
it may occasionally be due to an extra-articular 
factor. 

The aetiological factors of subluxation are 
still largely a matter of conjecture. In many 
instances there is no apparent causative factor; 
in a second group there may appear to be a 
questionable one; and in a third group a defi- 
nite injury, with continuity of complaint from 
injury to diagnosis, appears to be the factor. 
In the second group we may place patients 
who date their trouble from a prolonged dental 
treatment, a tonsillar operation or from a 
change in their occlusion. 

Clinically, the commonest first complaint is 
clicking or snapping in the region of the affected 
joint. The next complaint in point of frequency 
is that of pain or aching about the joint. These 
two are followed by a story of locking, re- 
stricted mandibular movement and, very rarely, 
true dislocation inthat order of frequency. 

Well over half of the patients who come for 
treatment are females. The average age of both 
females and males in my records is twenty- 
seven. It would appear that this disease is one 
of young females. This in itself raises an inter- 
esting point. If, as all writers [1,3,6,8,9] on the 
subject agree, the lesion is a very common one, 
what happens to it as the years advance? Does 
it cure itself? Is it a self-limiting disease? It is 
obvious that we do not know the full story of 
subluxation of the temporomandibular joint. 

In those patients in whom clicking or snap- 
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ping is the only complaint a very careful 
attempt should be made to assess accurately 
the severity of their clinical condition. Unless 
the trouble is too distressing to the patients or 
their immediate relatives, it would seem wise 
to postpone surgical intervention. Many of 
these patients may be relieved of their com- 
plaint by adjustment of their occlusion. They 
are therefore referred to their dentists. If the 
complaint is of considerable severity, if move- 
ment is restricted or abnormal, or if there is a 
story of locking, then operative treatment is 
indicated. 

Examination in this latter group usually 
reveals limitation of opening of the mouth; the 
presence of mandibular deviation, generally to 
the affected side, on opening the mouth; rela- 
tive fixation of the mandibular head on the 
abnormal side; tenderness over the joint, and, 
rarely, crepitus on auscultation over the joint. 

Radiological examination should include 
both joints, stereoscopic films being taken with 
the mouth open and with the mouth closed. It 
has not proved necessary to take planigrams 
on every patient, but in some cases they have 
proved of definite value. Stimulated by Nor- 
gaard’s [10] work we took a series of arthro- 
grams of the temporomandibular joint in 
patients suffering from subluxation. However, 
because of the difficulty of injection, discomfort 
to the patient and trouble with interpretation 
of the resulting films we have long since dis- 
continued use of this diagnostic technic. In 
studying films, the range of motion of the head 
of the mandible on each side is compared, as 
well as the comparative position in the joint. 

The most widely advocated surgical treat- 
ment of subluxation of the temporomandibular 
joint is excision of the intra-articular disc [7]. 
While it is undoubtedly true that the early 
results are very satisfactory, very little, if 
anything, is known of the late results. Removal 
of the meniscus obviously must lessen the 
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Fic. 1. Polyethylene caps used to replace the intra- 
articular disc. (From: Gorpon, S. Plast. ev Reconstruct. 


Surg., 16: 57-59, 1955 [5].) 


vertical height on the side treated. This means 
that the molars on the shorter side meet before 
those on the other side. It would therefore 
appear rational to replace the meniscus with 
something that would maintain the vertical 
height and a normal range of mandibular 
motion. 

For the past three years we have been replac- 
ing the disc with a polyethylene cap which fits 
snugly over the head of the mandible [5]. 
(Fig. 1.) All joints so treated have functioned 
normally, and there has not been any evidence 
of faulty occlusion. The follow-up is still too 
short to allow a final judgment on the proce- 
dure; many years must pass and many post- 
operative results reviewed before this can be 
done. 


DISLOCATION 


Dislocation of the temporomandibular joint 
may be said to have occurred whenever the 
head of the mandible passes outside the glenoid 
fossa, even if the capsule remains intact. While 
anterior dislocation is by far the commonest, 
the condition may develop posteriorly, medi- 
ally, laterally or upward. 

Anterior dislocation may develop without 
any apparent causative factor or it may follow 
injury, which in turn may appear to be trivial. 
It may be a single, isolated incident or it may 
become recurrent. Reduction can often be done 
without an anaesthetic, and an attempt should 
be made to do so. In manipulating a dislocated 
jaw, the mouth should be opened wider and 
then, while exerting pressure on the molar 
region, the chin should be brought up and 
forward. 

Following the successful reduction of the first 
dislocation it has been our practice to wire the 
upper and lower teeth together in such a man- 
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ner that only about 1 cm. of active opening is 
possible. This splint is worn for three weeks. 

Recurrent anterior dislocation can only be 
treated effectively by open operation. Splinting 
as described for a first dislocation has been 
maintained for periods up to three months in 
patients suffering from recurrent dislocation 
without any appreciable effect on the ability 
to redislocate. 

Among the operative procedures advocated 
for the treatment of recurrent dislocation of 
the temporomandibular joint are the turning 
down of a flap of temporal fascia to act as a new 
external ligament (Nieden), plication of the 
capsule (Morris), wedging a block of bone into 
the eminentia articularis to deepen the joint 
(Mayer), and the formation of a new external 
ligament by the use of a strip of fascia lata 
passed through drill holes in the zygomatic 
arch and the condyle (Gordon) [4]. Eighteen 
patients have been operated upon by the latter 
method, three of whom had a unilateral opera- 
tion. Best results by this method were obtained 
if the new ligament were snugged gently with 
the mouth half open. At first the patient’s teeth 
were wired together for three weeks after the 
operation but this practice has been found un- 
necessary. There has never been a dislocation 
following this type of repair to date, in spite 
of the fact that one patient suffers from grand 
mal. 

We have seen only one patient in whom a 
bilateral dislocation proved irreducible. The 
patient was an elderly, toothless alcoholic who 
reported for treatment because he “hadn’t been 
able to close his mouth for a month.” He gave a 
history of repeated dislocations, some of long 
duration. It proved impossible to reduce his 
bilateral dislocation even at operation. Re- 
moval of the head of the mandible on each side 
followed by a fitting of dentures and a pro- 
longed period of training produced a satisfac- 
tory end result. 

With the exception of the anterior disloca- 
tion, dislocations of the temporomandibular 
joint are accompanied by fracture, either of 
the mandibular condyle or of an associated 
structure. Thus, an upward dislocation frac- 
tures the floor of the middle cranial fossa; a 
posterior dislocation fractures the anterior wall 
of the external auditory canal; medial disloca- 
tion fractures the neck of the condyle; and 
lateral dislocation may or may not fracture 
the condylar neck. 
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An upward dislocation is very rare and has 
not been seen in my experience. The cranial 
cavity should be opened to ensure that the 
dura is intact, the brain has not been damaged 
and to aid in reduction. A posterior dis'ocation 
fractures the anterior wall of the external audi- 
tory canal. The mandibular head usually re- 
turns to its normal situation but occasionally 
becomes impacted [12]. Manipulation plus 
pressure forward on the head within the canal 
has succeeded in reducing such an impaction. 
Moulding the anterior wall of the canal with an 
instrument such as a Haworth elevator fol- 
lowed by light packing of the canal restores 
the normal circumference to the canal. This 
dislocation produces bleeding from the involved 
canal; therefore, in such cases bleeding is not 
an indication of fracture of the base of the skull. 
Medial dislocation may be adequately treated 
by permitting as free movement as possible by 
the patient and, following the disappearance of 
pain, training the patient to open his mouth in 
the midline. This is best done by the patient 
practicing daily in front of a mirror, consciously 
controlling the position of the chin until open- 
ing in the midline becomes automatic. Lateral 
dislocation, also rare, is accompanied by a 
fracture in the region of the angle of the man- 
dible. Open reduction of the fracture, with 
traction on the lateral fragment, permits 
reposition of both the dislocation and fracture. 


ARTHRITIS 


Arthritis of the temporomandibular joint 
may occur as an acute or as a chronic process. 

Acute suppurative arthritis of the temporo- 
mandibular joint may occur as a complication 
of scarlet fever or of any disease which produces 
a bacteraemia. It has been seen once by us as a 
complication of thermal burns of the trunk, 
bilateral disease being due to Bacillus pyo- 
cyaneus. Fusion of the joints resulted and was 
satisfactorily treated by excision of the man- 
dibular heads. If the diagnosis is made within 
twenty-four hours the joint may usually be 
saved, the joint being opened, pus evacuated 
and open drainage instituted. This was done 
successfully in one child in whom suppuration 
of one temporomandibular joint developed dur- 
ing an attack of scarlet fever. 

Chronic arthritis of the temporomandibular 
joint may occur as an isolated example of osteo- 
arthritis or as a complication of Marie-Striim- 
pell spondylitis. 


Surgery of Temporomandibular Joint 
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Fic. 2. Eroded arthritic head of mandible removed from 
twenty-nine year old patient. 


Three patients have been operated upon who 
fall into the first category. All are females and 
their ages were eighteen, twenty-nine (Fig. 2) 
and forty-seven, respectively, when first seen. 
Oddly enough, both the younger patients were 
psychotic and both had unilateral disease. One 
was cured by excision of the mandibular head; 
the other, although treated similarly, still com- 
plains of pain in the region of her joint. The 
third patient gave a history of the gradual 
development of discomfort, limitation of move- 
ment and grating in the region of the joint for 
one year following extensive dental treatments. 
Excision of a markedly eroded mandibular head 
was followed by complete relief. She was still 
well when seen five years postoperatively. 

Five patients suffering from Marie-Striimpell 
spondylitis in whom marked trismus developed 
have been operated upon and a section of the 
condyle removed. Union was prevented by 
capping the lower cut edge with tantalum. 
Clinical results were satisfactory. 


ANKYLOSIS 


Ankylosis of the temporomandibular joint 
may occur as a result of injury. It may follow 
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a birth injury or a badly comminuted fracture 
of the condyle and zygomatic arch. Treatment 
is as for fusion from any other cause, namely, 
resection of a portion of the condylar neck 
and the interposition of some substance to 
prevent union. Occasionally the coronoid 
process is also involved, in which case enough 
bone has to be removed surgically to allow 
movement of the mandible. 
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Experimental Skin Homografts 


EFFECT OF HOMOHEMOTHERAPY ON THEIR SURVIVAL TIME 


Héctor Marino, M.D. AND ForTUNATO BENAIM, M.D., Buenos Aires, Argentina 


From the Laboratory for Tissue Transplantation, the 
Williams Foundation, the Buenos Aires Naval Hospital 
and the National Institute for Burns, Buenos Aires, 
Argentina. 


research work conducted by 
Medawar and co-workers [25-29] has shown 
that rejection of skin homografts is due to an 
immunological reaction of the active acquired 
type. So far this theory has been demonstrated 
only by indirect means, as specific antibodies 
circulating in the host have not been isolated 
[1,6,7,14,31]. Therefore, there are two possible 
ways to prevent the rejection reaction: 
first, to act directly upon the antibodies which 
will not be feasible until they are known and 
isolated; second, to act upon the mechanisms 
of production and destruction of these anti- 
bodies. In this field success has been attained 
by influencing the immunological mechanisms 
of the host with hormones such as cortisone 
[2] and by sublethal total radiation of the host 
(Trentin [33] and others). Both procedures 
could not be accepted on clinical grounds. So 
far the best prospects are offered by the crea- 
tion of a state of acquired specific immuno- 
paralysis as shown by the already classic works 
of Snell [30], Felton [12] and others. 

These authors have found that the injection 
of the host with massive, repeated doses of an 
antigen from the donor (suspension of living 
cells, tumor lysate, specific proteic polysac- 
charides, etc.) provokes a specific receptivity 
for tissues from the donor, for tissues of indi- 
viduals genetically related to the donor, for 
tumors to which the donor is susceptible, and 
a lack of response to such specific proteic 
groups. A fitting example are the experiments 
of Kaliss [21-22] in which a rat not susceptible 
to a given malignant tumor becomes sus- 
ceptible after receiving a series of injections of 
a suspension of lymphatic cells or of other 
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tissues belonging to another rat not genetically 
related to the donee but also susceptible to the 
same tumor. Billingham and Sparrow [6] have 
recently reported on the increase of survival 
time of skin homografts by inducing a state of 
specific immunoparalysis with injection of a 
suspension of skin cells from the donor. 

Having knowledge of former work on the 
subject, the senior author of this paper one 
year ago had the idea of trying to influence the 
immunological mechanisms of a prospective 
host by injecting it with whole blood from the 
skin donor. He concluded that theoretically 
such an effect could be obtained by massive, 
repeated injections, so as to alter the organic 
defenses of the host toward the graft. The 
reaction would be suppressed only for that 
given combination of genetic and immuno- 
logical elements and would be preserved for 
any other kind of antigen. Thus clinical uses 
could also be found for the procedure as the 
host would be able to respond to other (and 
pathological) antigens, which would not be the 
case with total radiation, agammaglobulinemia 
or hormonotherapy. 

Results of experiments conducted according 
to these ideas are reported in the followin 
section. 


EXPERIMENTS 


Two different technics were adopted in order 
to compare the evolution in animals treated 
with blood injections and in control groups 


(autografts-plain homografts): (1) the “trans- — 


parent chamber”’ technic in mice, and (2) the 
“‘three-graft” technic in rats. 

The first technic allowed us to control the 
vascular penetration into the grafts and to 
observe by means of the microscope the alter- 
ations produced since the graft was applied, up 
to its vitalization or rejection. 


American Journal of Surgery, Volume 95, February, 1958 
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Fic. 1. Plan of experiments. Group A, treated homograft. Homohemotherapy from the 
same donor. Group B, homograft plus homohemotherapy different donors. Group C, 
control homograft (without injection of blood). Group D, control autograft. 


The second technic permitted macroscopic 
control of the comparative survival time 
between grafts of different kinds. 

Transparent Chamber Technic. We used the 
transparent chamber technic, as described by 
Joslin [19] and Conway et al. [9-11], with some 
personal modifications devised to increase the 
duration of the experiment. The most impor- 
tant modification was suturing the periphery 
of the skin fold to the frame with a running 
suture of stainless steel wire. This suture also 
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included two layers of polyethylene film. Thus 
the skin fold could be held by the bronze wire 
splint for periods of up to forty-five days with 
little addition of new holding sutures. 
Microscopic observation of the chamber 
showed the evolution of the graft as compared 
with control grafts. In the case of autografts a 
characteristic plasmatic circulation was seen 
during the first week. Starting on the seventh 
day new growth of blood vessels was observed. 
These grew toward the graft and entered it. 
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TABLE I 


TECHNIC IN NINETY-TWO MICE 


GENERAL COMPARISON OF MICROSCOPIC EVOLUTION OBSERVED USING THE TRANSPARENT CHAMBER 


No. of 
Animals 
Operated 

Upon 


No. of 
Surviving 
Animals 


Failures 


Visible Capillaries 
within Graft 


Capillaries with Circu- 
lation within Graft 


First 
Week 


Second 
Week 


First 
Week 


Second 
Week 


Once the microscopic control showed visible 
circulation in the newgrown vessels within the 
graft, one could admit that the graft had taken. 

A series of more than 100 mice have been 
operated upon with this technic. Because of 
standardization requirements only the last 
ninety-two were considered acceptable for this 
study. These ninety-two mice were divided 
into four groups, named A, B, C and D. Their 
weight was 20 gm. each. (Fig. 1.) 

Group A mice had one homograft each and 
were treated with injections of 0.01 cc. of blood 
every other day, totaling ten injections (skin 
homograft plus homohemotherapy with blood 
of the skin donor). 

Group B mice (controls) were also prepared 
with homografts, but injections of blood (using 
the same technic and dosage as in group A) 
came from a different donor (homograft plus 
homohemotherapy from different donors). 

Group C mice (controls) received only homo- 
grafts, without injections of blood. 

Group D mice (test group) had autografts 
only, without injections of blood. 

From the comparative study (Table 1) in 
which the microscopic evolution of the grafts 
in these groups is analyzed, it can be seen that 
the grafts were successful in thirty-six of 
the fifty-seven mice belonging to group A 
(homograft plus homohemotherapy) as against 
twenty-one failures; this is more than 50 per 
cent positive. 

In group C (control homograft) we had five 
takes and eleven failures of sixteen mice oper- 
ated upon, which is more than a 50 per cent 
failure. 


. In group D, to which the test autografts 
belong, we observed that less than 50 per cent 
of the grafts took, although no mice died. 

We wish to state that we do not assign any 
final value to these figures from a statistical 
point of view. Due to the limited number of 
observations an estimate of the standard devi- 
ation will show their relative significance. 
Nevertheless, it is evident that there is a differ- 
ence between the evolution of group A and 
that of group C (control). 

Three-graft Technic. This technic was devel- 
oped in our laboratory in order to make simul- 
taneous and comparative observations on the 
behavior of homografts applied to rats receiv- 
ing homohemotherapy, of control homografts 
and of test autografts. The animal selected 
was the rat, because of its larger size (200 gm.). 
Each experiment required three animals: one 
as the donor and two others as the hosts. 

Special care was taken in selecting the strains 
of animals to avoid genetical similarities. Our 
first experiments were made with white rats, 
because of the difficulties in getting grey rats. 
This has been overcome in later work and we 
now use grey donors and white hosts. 

As shown in Figures 2 and 3, each rat has: 
(1) an autograft (with skin of the same rat), 
(2) a control homograft (with skin from the 
other host) and (3) a homograft (with skin 
from the blood donor). 

The blood from the donor rat is injected 
intramuscularly into the two hosts in a dos- 
age of 0.1 cc. every other day, totaling ten 
injections. 

Up to the writing of this report twenty-seven 
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Fic. 2. The three-graft technic. D, donor. Provides skin and blood to be applied to hosts (H.1 and H.2) as grafts 
and homohemotherapy. H.1, host. Its skin will be reapplied as an autograft and applied to H.2 as a control homo- 
graft. H.2, host. Will receive a homograft and blood from the donor, a control homograft from H.1 and its own skin 


as control autograft. 
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Fic. 3. The three-graft technic. H.1, host 1. H.2, host 2. Dots = Control autograft. Diagonal lines = Control 


homograft (without blood). Crosshatching = Homograft with blood. 
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Experimental Skin Homografts 


Fic. 4. Rat No. 11 twenty days postoperatively. First section shows autograft; 
second section, control homograft; third section, homograft plus homohemo- 


therapy. 


rats have been grafted, of which five have died 
due to different complications. Eight are still 
under observation and fourteen are analyzed in 
Table 11. Results show a noticeable difference 
in the evolution of homografts coming from the 
donor whose blood was periodically injected 


TABLE II 
COMPARISON OF EVOLUTION OF GRAFTS IN FOURTEEN 
RATS 


Fail- 


Type of Graft sad 


Autograft 
Control homograft 
Homograft homohemotherapy. . 


into the hosts (homograft plus homohemo- 
therapy, Figure 4), as compared to the control 
homografts. In the first group (homograft plus 
homohemotherapy) of fourteen animals we had 
seven takes and seven failures which compares 
favorably with two takes and eleven failures 
observed in the control homografts. As expect- 
ed, in the autografts we had ten takes and 
four failures. 

The same considerations of lack of statistical 
value made for the transparent chamber 
technic apply also for these results. 


COMMENTS 


First, we wish to state it is evident that 
we do not pretend to solve the problem of 
homograft acceptance by the experiments 
described herein. We only expect to show the 
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activity of intramuscular injections of donor’s 
blood as a specific agent for stopping, for a 
length of time, the immunological reactions 
linked with rejection phenomena. 

Our experiments with the transparent cham- 
ber technic coincide with those of Taylor and 
Lehrfeld [32], Converse and Rappaport [8] and 
others, in that during the period of acceptance 
of the homograft (ten to twelve days) vascular 
penetration is similar to that observed in con- 
trol autografts. However, a fundamental differ- 
ence is found from the time of the vascular 
thrombosis and the onset of the rejection reac- 
tion in the control homograft; a number of the 
treated homografts preserve a vascular pattern 
similar to that of test autografts. Even without 
definite proof we believe that these observa- 
tions can be attributed to manifestations of 
specific immunoparalysis elicited by repeated 
injections of blood antigens. 

Our experiments do not differ from similar 
experiments in the technical procedures. The 
difference lies in the use of whole blood as a 
specific antigen, demonstrating its activity on 
skin homografts by the intramuscular route. 
This route had the advantage of eliminating 
the hazards involved when immunologically 
active cellular suspensions are injected by the 
intravenous route. 

Moreover, these hosts were not in the fetal 
or neutral neonatal states, but were adult 
subjects. 

The choice of blood was also dictated by the 
idea that it was a practical conditioning anti- 
gen, being a liquid living tissue, and therefore 
easily injectable. It was also chosen because it 
could not possibly differ genetically and in its 
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immunological effects from other conditioning 
agents such as the skin suspensions of Billing- 
ham and Brent [5], the splenic cellular sus- 
pensions of Jordan or the successive grafts of 
Hardin et al. [17]. 

Regarding the viability of treated homo- 
grafts it can only be said that observation with 
the transparent chamber technic was limited 
to a maximum of forty-five days due to its 
implicit limitations. Histological controls con- 
firmed the in vivo findings. We have been able 
to control the three-graft technic only for a 
period of three months. It is probable that 
viability will be preserved as long as the im- 
munoparalytic state lasts, but if it disappears 
the homograft will be rejected. 

On the other hand, the injected specific 
antibody (with the genetic combination of the 
prospective skin donor) must be selected with 
extreme precision. This has been demonstrated 
by persistent failures with injection of blood 
not belonging to the skin donor or of blood 
altered by heat or other causes. 

In this way perhaps the genetic and the 
immunological theories of homograft rejection 
can be linked together. Cellular histoindividu- 
ality (chromosomic dissimilarity) would thus 
preserve its ruling significance, and the immu- 
nologic mechanism would be the means by 
which the host shows its capacity to differ- 
entiate the grafted tissue and gets rid of it. 
With a given dosage of antigen (in this par- 
ticular case a skin homograft) the dissimilarity 
will start an inevitable chain of events ending 
with the rejection of the homograft. If the dose 
of skin antigen is repeated two or three times, 
the rejection reaction will be more prompt and 
violent each time [3,25]. However, if, as in 
other biological phenomena, we continue to in- 
sist that with further doses of antigen the re- 
activity of that specific section of the mecha- 
nism will be used up (immunoparalysis), we 
will get a transitory or permanent acceptance. 

All we can say about the possible use of blood 
Injections as a conditioning agent in human 
beings is that we are starting to try them with 
due caution. Results so far are difficult to 
assess and will be reported in a later paper. 
In any case the procedure could not be applied 
in its present form. We must remember that 
0.01 cc. of blood injected into a 20 gm. mouse 
or 0.1 cc. of blood injected into a 200 gm. rat 
are equal to 35 cc. of blood injected intra- 
muscularly every other day into a 70 kg. adult. 
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Moreover, the dangers of induced chimerism 
shown by recent research [5] call attention to 
the indiscriminate use of blood antigens in 
humans especially in the first days of life. 

Finally (as a comment which does not 
exactly belong to this subject) we would like 
to point out that going a step further, this 
demonstration of the activity of intramuscular 
injections of blood could give a hypothetical 
explanation of the effects of autohemotherapy. 
In this case it could be supposed that blood 
components suffer some sort of alteration due 
to their heterotopic displacement into the body 
(intramuscular injection) and act as some sort 
of conditioning agent following their repeated 
administration. 


SUMMARY 


Significant survivals of skin homografts in 
adult mice not genetically related to the donors 
have been obtained by repeated intramuscular 
injections of donor’s blood. Experiences were 
conducted employing the transparent chamber 
technic (Joslin) and the three-graft technic. 
(original). 


REFERENCES 


1. ALLGower, M., Biocker, T. G.. Jr. and ENGLEy, 
B. W. D. Plast er Reconstruct. Surg., 9: 1, 1942. 
2. R. E., Kroun, P. L. and MEpAwar, 
P. B. Brit. M. J., 1: 1157, 1951. 
3. BittincuaM, R. E. Transplant. Bull., 3: 68, 1956. 
4. BILtincHAM, R. E. and Brent, L. Transplant. 
Bull., 3: 122, 1956. 
5. BittincHam, R. E. and Brent, L. Transplant. 
Bull., 5: 67, 1957. 
6. BiLLincHaM, R. E. and Sparrow, E. M. J. Exper. 
Biol., 1953. 
7. Botiac, W. S. Transplant. Bull., 3: 43, 1956. 
8. ConvErRsE, J. M. and Rappaport, F. T. Ann. Surg., 
143: 306, 1956. 
9. Conway, H., Josiin, D. and Stark, R. B. Plast. 
ev Reconstruct. Surg., 8: 194, 1951. 
. Conway, H., Josiin, D., Rees, T. D. and Stark, 
R. B. Plast. er Reconstruct. Surg., 9: 557, 1952. 
11. Conway, H., Separ, J. and Stark, R. 
Plast. er Reconstruct. Surg., 14: 417, 1954. 
. Fetton, L. D. J. Immunol., 61: 107, 1949. 
. Fetton, L. D., Kaufman, G., Prescott, B. and 
Orrincer, B. J. Immunol., 74: 17, 1955. 
. Gorer, P. A. Brit. J. Cancer, 4: 372, 1950. 
. Harpin, C. A. and WerRper, A. A. Plast. ev Recon- 
struct. Surg., 15: 107, 1955. 
. Harpin, C. A. and WerpeER, A. A. Ann. New York 
Acad. Sc., 59: 381, 1955. 
Haropin, C. A., Werper, A. A., Liccett, M. S. 
and Hoorer, W. D. Surgery, 38: 566, 1955. 
18. Harris, R. J. C. Transplant. Bull., 3: 122, 1956. 
19. Jostin, D. Science, 115: 601, 1952. 
20. Katiss, N. Transplant. Bull., 2: 8, 1955. 


17. 


| 
| 
| 
| 
thei 
? 
| 
| 
the 
sig 
| 
ACs 
| 
sh 


Experimental Skin Homografts 


. Kauiss, N. Cancer Res., 12: 379, 1952. 

. Katiss, N. and SNELL, G. D. Cancer Res., 11: 122 
1951. 

. Kauiss, N. Transplant. Bull., 2: 52, 1955. 

. LEHRFELD, J. W. and Tay.or, A. C. Plast. er Re- 
construct. Surg., 12: 432, 1953. 

. Mepawakr, P. B. J. Anat., 78: 176, 1944. 

. Mepawakr, P. B. J. Anat., 79: 157, 1945. 

. Mepawakr, P. B. Brit. J. Exper. Path., 27: 9, 1946. 


. Mepawakg, P. B. Brit. J. Exper. Patb., 27: 15, 1946. 
. Mepawakr, P. B. Quart. J. Micr. Sc., 89: 239, 1948. 
. SNELL, G. D. Cancer Res., 12: 543, 1952. 

. Sparrow, E. M. J. Endocrinol., 9: 101, 1953. 

. Taytor, A. C. and Lenrretp, J. W. Ann. New 


York Acad. Sc., 59: 351, 1955. 


. TRENTIN, J. J. Transplant. Bull., 5: 67, 1957. 
. Weroer, A. A. and Haron, C. A. Surgery, 36: 371, 


1954- 


j 
21 28 
22 29 
he 
30 
2 2 
27, Meo 
* 
> 
4 
ale 
‘ 
- 
3 
273 


Congenital Hallux Varus 


A. W. FARMER, M.D., Toronto, Canada 


From The Hospital for Sick Children, Toronto, Canada. 


Ppeqeee: hallux varus is a condition pres- 
ent at birth wherein the large toe is devi- 
ated medially at the metatarsophalangeal 
joint. The degree of deviation may vary and 
the anomaly may occur alone or in combination 
with metatarsal varus or even a varus clubfoot. 
This condition is not to be confused with hallux 
adductus which may accompany a metatarsal 
varus primus deformity. It is a rare condition 
and unless large numbers of children are 
handled it may never be encountered even in a 
busy orthopaedic practice. Over the period of 
1946 to 1957 eight cases of this condition have 
been encountered at the Hospital for Sick 
Children in Toronto. (Figs. 1, 2, 3 and 4.) 

An examination of the medical literature 
revealed that this condition has been the sub- 
ject of writings in many languages [1-7]. In 
the English language reference to it may be 
found in some orthopaedic texts [8,9]. The older 


texts used the term “‘hallux varus” to include 


Fic. 1. Most common appearance of hallux varus. 
Broad toe with double toe nail in a marked varus 


position. Note the excess space in the web between the 
large and second toes. 
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in part the conditions of congenital metatarsus 
varus and congenital talipes equinovarus which 
are now recognized as distinctly different 
entities. One textbook [10] quotes a good 
description of the lesion from a previously pub- 
lished article [zz] in the English-speaking 
literature. The procedures advocated appeared 
to be inadequate as no arrangement had been 
made for the lengthening of the soft tissues or 
the medial side of the metatarsophalangeal 
joint. 

The prescription of a simple effective treat- 
ment was difficult even after reviewing the 
methods described. A technic believed to be 
original was finally evolved. 

No hereditary tendency could be determined 
in any of our cases. No great emphasis is placed 
on this, as the enquiries were not carried beyond 
the immediate relatives. The condition is often 
associated with supernumerary phalangeal 
bones, and occasionally with a supernumerary 
metatarsal bone. (Fig. 5.) The supernumerary 


Fic. 2. Roentgenograms of the feet shown in Figure 1. 
Note the paired distal phalanges, the very broad 
(fused?) proximal phalanges and first metatarsals. 
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Fic. 3. The result immediately after removal of plaster, following operative technic shown in Figure 6. The pre- 


operative condition is shown in Figure 1. 


Fic. 4. Roentgenogram of the feet shown preoperatively in Figures 1 and 2, and postoperatively in Figure 3. 


Fic. 5. A supernumerary metatarsal bone and six digits: two large toes, of 
which the major one is in a varus position. The phalanges were removed from 
the minor toes and the major big toes rotated to the long axis of the foot, 
using the excess skin to clothe the inner side of the foot. 


phalangeal bones may be a duplication of the 
distal phalanx only, or both distal and proximal 
phalanges. The proximal phalanx may be wide 
and have the appearance of fused phalanges. 
The metatarsophalangeal bone may likewise be 
duplicated, or very wide, giving the appearance 
of fused metatarsophalangeal bones, or be 
almost normal in appearance. If the phalanges 
are fused the soft tissues may also be fused, the 
toe being of abnormal width and with a double 
nail. In other cases the toes may be quite 
separate and of different size. 

There has been some variation in the degree 
of the condition. Usually the big toe is approxi- 
mately at right angles to the general axis of the 


foot, but lesser degrees of varus have been seen. 
There has always been a larger than normal 
cleft between the big and second toes. 

The operative methods used have not been 
similar in all cases but the principles employed 
have been the same. The first operations were 
performed according to the technic shown in 
Figure 6, steps A to N. In principle the opera- 
tion consists in supplying a skin-fat flap for 
the inner side of the foot in order to allow 
lengthening of the soft tissues in this position. 
This is accomplished by a transverse incision 
of all structures at the level of the metatarso- 
phalangeal joint, entering this joint by cutting 
across the capsule. The resulting defect is 
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closed by means of rotating the skin-fat flap 
into it. This flap is obtained from the adjoining 
sides of the big and second toes where there is 
more than the usual amount of skin. It is based 
proximally and in the first of our cases was 
taken from the dorsal surface. In later cases the 
flap was taken from the ventral surface and 
rotated in exactly the same manner. (Fig. 7, 
A to F). Because of the nature of this flap, the 
lateral border is tight as it rotates medially. 
Any undue tension here is prejudicial to the 
circulation. Because of this a small triangular 
area may be left unsutured and filled with a 
small free full-thickness skin graft which is 
supplied from the flank of the patient or from 
the excess skin of the big toe (when it is nar- 
rowed by removing the accessory phalanges 
and nail). This free graft is placed in position 
at the base of the large and second toes where 
it is not in a weight-bearing area. In order to 
obviate any tendency for the large toe to return 
to an adducted position it is webbed to the 
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second toe.. This is accomplished by direct 
suture as the skin has already been removed 
from these areas. So that the bottom of the 
web is not a fissure, difficult to cleanse, a 
Z-plastic manoeuver is performed to convert 
this into a broader groove and allow a slight 
amount of increased motion between the toes. 
This web is made as far distal as the base of 
the distal phalanx of the second toe. 

Another technic (Fig. 8, A to F) has been 
used where the amputation of the medial 
portion of a double-webbed big toe will leave 
enough skin to rotate into the defect on the 
medial side of the foot. This has been encoun- 
tered in only one of ourcases. (Figs. 9 and 10.) 

The postoperative treatment presents no 
problems. The foot (or feet) is immobilized in 
a plaster encasement for three weeks. With its 
removal and the removal of sutures no limita- 
tions are placed on the activities of the patient 
(most patients have been infants). (Figs. 11 
and 12.) 
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Fics. 9 and 10. Preoperative photograph and roentgenogram of case operated 


upon using technic shown in Figure 8. 


Fics. 11 and 12. Postoperative photographs of case shown in Figures 9 and 10, 
immediately following removal of plaster splint. The outline of the flap on the 
inner side of the foot and the webbing of the toes can be clearly seen. 


The principle used in the technics described 
is the same in each case. A skin-fat flap is used 
to lengthen the short medial side of the foot. 
The exact technic used depends on the situation 
present which has some variance. The proce- 
dures are simple and effective. The incisions 
allow approach that is ample for additional 
steps (removal of phalanges, etc.) necessary to 
obtain an acceptable result. More than ten 
years have elapsed since the first of these 
operations was performed, and the immediate 
result has stood the test of time. 


SUMMARY 


Operative technics for the correction of the 
condition known as congenital hallux varus 
have been described. They are simple and 
would appear to be adequate for the permanent 
correction of this deformity. An examination 
of the literature reveals no procedure as 
simple. 
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4 pe surgical procedures for the correction 
of hypospadias vary with the extent of the 
deformity and with the technics of the oper- 
ating surgeon. The technics as described in the 
literature by various plastic surgeons vary from 
similar to markedly different. Many of the 
procedures have been discarded because they 
fail to conform to the requirements of a satis- 
factory correction of a hypospadiac condition. 
Others have been changed somewhat by various 
surgeons to suit their own particular ideas. A 
method for repair of penile and scrotal hypo- 
spadias is herewith presented. I claim no 
originality for the procedures used in this type 
of repair, since it is a repair combining various 
maneuvers previously described by other 
authors with a personal touch here and 
there, particularly in the second stage of the 
reconstruction. 

The deformity of hypospadias has been 
described many times as the failure of fusion 
of the urethral groove. I have nothing new 
to add in this respect. The extent of the failure 
of fusion will determine the extent of hypo- 
spadias, with the urethral opening presenting 
itself anywhere from its normal position just on 
the ventral surface of the tip of the glans to a 
point as proximal as the perineum. As a usual 
rule, the more proximal the urethral opening, 
the more severe the ventral chordee producing 
the ventral bending. Likewise, the more proxi- 
mal the urethral opening to its normal position, 
the more apparent is the lack of skin on the 
ventral surface. Usually as the degree of 
hypospadias increases, one finds an increase in 
the amount of dorsal prepuce present. This is 
an advantage which will aid in the repair by 
the method described herein. 

The criteria for good reconstruction of a 
hypospadiac penis are in general two. First, 
it must be corrected so that it will carry out 
its dual purpose in as nearly normal a manner 
as possible. Second, the appearance must like- 
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wise be as nearly normal as possible, in order 
to alleviate the anxiety of the patient and the 
psychological problem of being different from 
other boys. 

In order to meet the first general criterion, 
the patient must be made to urinate properly, 
be allowed to have proper erection and at the 
same time deliver the male’s contribution 
toward reproduction to the normal place. The 
penis must be straightened by correcting the 
ventral chordee. The urethra must be con- 
structed of material that will continue to grow 
at the same rate as does the penis. It must be 
material that is free of foreign matter such as 
hairs that will cause fistulas and infection. It 
should be a material that will not contract, 
producing a diminution of the urethral size or 
strictures. 

The second general consideration of appear- 
ance is probably as important to the growing 
boy as is the first. The urinary stream should 
emerge from the normal site so that the child 
can stand and void like other boys. The penis 
should be free of excessive scars, rosettes of 
skin and should produce a stream of urine with 
a normal spiral rather than a fan-shaped spray 
which is produced by an irregular and ab- 
normally sized urethra. Excessive scars about 
the scrotum and abdominal areas should be 
eliminated if possible. 

In order to correct the chordee and straighten 
the penis, the ventral fibrous band must be 
completely removed. This band consists of thin, 
friable skin extending from the base of the 
glans back to the urethral opening. Beneath 
the skin dense fibrous tissue is found which is, 
no doubt, the remnant of the urethra including 
Buck’s fascia and maldeveloped corpus spongi- 
osum. The excision of this mass of tissue 
should be done by sharp dissection, completely 
removing it back and slightly proximal to the 
urethral opening. One will find that the dense 
band is not completely removed until the 
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urethral opening has been released from its 
position and allowed to contract to a more 
proximal position. An adequate dissection will 
leave the corpora cavernosa almost completely 
bare. I do not believe that horizontal incisions 
through the fibrous band will produce a satis- 
factory result. Following the straightening pro- 
cedure, one finds it necessary to obtain satis- 
factory coverage of the ventral surface by the 
transferal of tissue in one manner or other. One 
cannot find better material for coverage than 
the skin of the dorsum of the penis, since it 
meets all the requirements of texture and color. 
In addition to transferring sufficient skin to 
this area for coverage, I find it advisable to 
consider the second stage, that is, the recon- 
struction of the urethra, at this time. It is my 
belief that the mucosal section of the prepuce 
comes as near being ideal skin for the recon- 
struction of the urethra as can be obtained. 
Therefore, with this in mind both the dorsal 
skin and preputial mucosa are transferred to 
the ventral surface at this stage in order to 
have sufficient tissue for coverage as well as 
sufficient tissue for later reconstruction of the 
urethra. As stated previously, there is an 
abundance of tissue on the dorsal surface. I 
prefer to transfer this to the ventral surface as 
a bipedicle visor flap in order to prevent a 
central longitudinal scar on the ventral surface. 
This type of shift of tissue allows the mucosal 
portion of the prepuce to be sutured to the 
urethral opening and to be used later for the 
reconstructed urethra, leaving the skin portion 
for coverage of the reconstructed urethra dur- 
ing the second stage. This gives us tissue that 
is soft, will stretch, does not contain hair and 
will not contract when used as a pedicle flap, 
as will a free skin graft or scar tissue. This gen- 
eral principle of first stage reconstruction and 
correction of chordee has been previously 
described by Beck [1], Nesbit [2] and perhaps 
others. No attempt is made to reconstruct any 
portion of the urethra at this time. It is my 
belief that this visor flap of skin acts not only 
as a coverage for the ventral surface, but also 
to a certain extent as a sling to help hold the 
distal portion of the penis in a more nearly 
straight position during the healing process. 
I do not find it necessary to attach a suture to 
the glans and abdomen in order to hold the 
penis straight. A satisfactory result has been 
obtained without any type of splint apparatus. 
A catheter is placed in the urethra and a pres- 
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sure dressing applied to the penis distal to 
this. The catheter is left in place for about 
forty-eight hours, after which the patient is 
allowed to void as he did prior to this operation. 
The dressing is usually removed in about five 
to six days. There is always some swelling after 
the renoval of the dressing but this swelling 
subsides in time. 

The second stage of the reconstruction, that 
is, the construction of a urethra, may be carried 
out any time after two to three months follow- 
ing the first stage or mey be delayed as many 
years as desired. The criteria for the earliest 
possible second stage are fulfilled when the 
skin has healed satisfactorily, all edema has 
subsided, the blood supply has reached normal 
and the skin on the ventral surface is normal 
in appearance, pliable and soft. The second 
stage repair may be considered a combination 
of the Thiersch-Duplay procedure and my own 
contribution gained by the study of other 
methods. The proximal portion of the -recon- 
structed urethra is of the Thiersch-Duplay 
type in that the parallel incisions extend 
proximally to the urethral opening, producing 
a flap of tissue that is sufficiently wide to be 
approximated as a tubed pedicle. These parallel 
incisions are extended to approximately the 
mid-portion of the shaft of the penis rathcr 
than extending on out to the glans. The inci- 
sions are carried in a lateral oblique manner, 
creating two lateral flaps that are approxi- 
mately one-half the size of the desired urethra. 
This in essence created a Y-shaped portion of 
skin on the ventral and lateral surfaces. Most of 
this skin is made up of the mucosal prepuce 
which has been previously shifted from the 
dorsal side. The arms of the Y are elevated, 
starting from the distal point and extending 
back to the ventral surface of the penis. These 
flaps are then sutured together, creating a free 
end of the reconstructed tube. A tunnel is then 
made beneath the remaining portion of the 
ventral skin of the penis on through the glans 
and with an exit at the normal urethral open- 
ing. The free end of the reconstructed urethra is 
then passed through this tunnel and sutured to 
the glans at the urethral opening, thereby pro- 
ducing a completely closed urethral tube from 
the bladder to the tip of the penis. The remain- 
ing portion of the dorsal skin that had been 
transferred to the ventral surface is elevated 
and pulled down over the reconstructed 
urethra. In some instances when we find that 
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the remaining skin is insufficient to pull down 
as a ““window shade,” it may be necessary to 
transfer it as two separate flaps in a Z manner 
in order to break up any straight line scar on 
the ventral surface. At the start of this second 
stage a catheter is placed in the urethra and 
the reconstructed urethra is made about the 
catherer. The catheter is left in place for a 
period of three to four days before removal. 
A pressure dressing is applied to the penis but 
is removed before the catheter is pulled out. 
The patient is then allowed to void normally. 
Again, I do not find it necessary to make any 
attachment of the penis to the abdomen or use 
any special device to keep the penis extended 
during wound healing. 


TECHNIC FOR FIRST STAGE 


A No. 4-0 dermalon suture is placed through 
_ the dorsal surface of the glans in order to con- 
trol the penis and for dorsal extension during 
the course of the operation. Parallel incisions 
are made on the ventral surface just to each 
side of the ventral fibrous band extending from 
about 14 cm. proximal to the glans of the 
penis to a position about 1 cm. to the urethral 
opening. (Fig. 1.) A U-shaped incision incorpo- 
rates the ends of these parallel incisions distal 
to the urethral opening. Starting at the base of 
the glans, the entire fibrous band is dissected 
out, as previously described. Special attention 
is paid to the fibrous band just at the base of 
the glans. Once this is removed, the glans is 
allowed to straighten considerably; and as the 
fibrous band is gradually dissected out, one will 
find that the penis will reach normal extension. 
Bleeding is controlled as much as possible by 
clamp and ligature, using No. 5-0 or 6-0 plain 
catgut. The dorsal foreskin is drawn proxi- 
mally. An incision is made completely en- 
circling the penis about 14 cm. proximal to the 
glans. Without undermining the skin, the fore- 
skin is then drawn distally and an estimate is 
made of how much skin should be left on the 
dorsal side for normal coverage without undue 
tension. A horizontal buttonhole incision is 
made at this point through the skin and super- 
ficial fascia. The buttonhole is made large 
enough so that it will completely circle the 
base of the glans when opened. By blunt dis- 
section a small channel is made from the 
buttonhole incision to the base of the glans. No 
attempt is made to elevate all the skin of the 
penis completely as is described in some cases. 
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The glans of the penis is threaded through the 
buttonhole, thereby transferring the excess 
dorsal skin and dorsal mucosal prepuce to the 
ventral surface. The skin edges of the button- 
hole are then sutured around the base of the 
glans using No. 5-0 chromic catgut material. 
Careful attention is paid to include the super- 
ficial fascia in the suture as well as the skin, 
which will help control bleeding as well as 
prevent undue stretch of the skin. I believe 
that a limited amount of dissection on the 
dorsal side between the buttonhole and the 
glans of the penis insures a more adequate 
blood supply to the visor flap that is trans- 
ferred to the ventral surface. One will note 
that when the visor flap is shifted, the tight 
ventral skin has been allowed to retract proxi- 
mally and alleviates the necessity of dart-type 
incisions for relaxation. The central portion of 
this visor flap is then attached to the dorsal 
side of the urethral opening with interrupted 
sutures of No. 5-0 chromic catgut. It will be 
seen that this is the mucosal portion of the 
prepuce. Using a similar type suture material, 
the closure is then extended out each side of 
the penis, approximating the visor flap to the 
raw skin edges. A mattress type suture is fre- 
quently used in order to approximate the skin 
edges more accurately. The pressure dressing 
is then applied to the penis. If one suspects 
that adequate hemostasis has not been con- 
trolled, it is perhaps wise to place small drains 
beneath the flap for adequate drainage. 


SECOND STAGE REPAIR 


A No. 4-0 dermalon suture is again placed 
in the dorsal side of the glans for control. 
A catheter is placed in the urethra. With the 
penis held in dorsal extension, the excess skin 
is pulled distally and spread out as much as 
possible. (Fig. 2.) It may be held with sutures 
if desired, or by the use of forceps. Parallel 
incisions are made from the mid-portion of the 
penis proximally around the urethral opening 
on the proximal side. At the distal point, these 
incisions are carried laterally and obliquely for 
a distance sufficient to gain tissue of adequate 
length to reach the end of the glans without 
stretching. An incision is then made parallel 
to these Y-shaped incisions, producing flaps 
that are approximately one-half the width of 
the desired urethral size. These flaps are cut 
across at the distalmost portion and are ele- 
vated by blunt dissection from the underlying 
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Fic. 1. A, photograph and drawing illustrate incisions, inked in, for penile hypospadias. Shaded portion on dorsum 
is skin with its underlying mucosa to be transferred to ventral side. B, chordee has been corrected; dorsal button- 
hole is shown. C, glans has been inserted through buttonhole; note shaded skin on ventral side. D, visor flap has 


been sutured into place. Note excess skin available; equal amount of preputial mucosa covers undersurface. Note 
more proximal position of urethral opening. 
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Fic. 2. A, excess skin is spread out and approximate sites of incision are inked in for second stage operation using 
Y flaps. B, urethra has been constructed around a catheter; distal half of constructed urethra is free of attachment 
except at its base. C, constructed urethra and catheter have been passed through tunnel beneath distal skin and 


out glans. D, closure of ventral surface using Z flaps rather than “window shade” flaps due to shortage of skin. 
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Fic. 3. A, mild penile hypospadias showing chordee and excessive dorsal skin 
and mucosa. B, following first stage operation with dorsal foreskin transferred 
to ventral side. C, completed reconstruction after second operation. 


bed as pedicle flaps, being based in the midline 
on the ventral surface. The parallel skin edges 
of the central flap are brought together to in- 
corporate the catheter and sutured into position 
with No. 6-0 chromic catgut. These sutures 
may be interrupted or continuous as desired. 
The sutures are actually placed in the sub- 
cutaneous tissue rather than the skin itself. 
The Y-shaped flaps are likewise incorporated 
around the catheter with sutures on the dorsal 
and ventral sides of the catheter. I find it 
advisable to leave sutures attached to the 
distalmost portion of this tube in order to 
facilitate its transferal beneath the skin flap to 
the ends of the glans. By blunt dissection using 
sharp-pointed scissors, the channel is made 
between the remaining portion of the skin on 
the ventral surface to the base and out through 
the tip of the glans at the position of a normal 
urethral opening. I find it advisable to use a 
small scalpel to incise dorsally through the 
glandular portion of this dissected canal. An 
effort must be made to make the canal slightly 
to the dorsal side in order to alleviate the 
possibility of tearing of the glandular mucosa 
at its tip. A hemostat is then placed through 
the glans in this channel. The catheter and 
sutures remaining attached to the skin tube 
are picked up and drawn through the canal 
out through the end of the glans. The distal end 
of the reconstructed urethra is sutured to the 
mucosal edge of the glans of the penis with 
interrupted sutures of No. 5-0 chromic catgut. 
The remaining skin, which is actually the skin 
portion of the dorsal prepuce transferred at the 
first stage, is then drawn down like a “‘ window 
shade” over the reconstructed urethra and 
sutured along its margin with No. 5-0 chromic 
catgut. I find it advantageous to place a few 
subcutaneous stitches in order to facilitate 
better approximation. Sometimes it is neces- 
sary to perform a little blunt dissection of the 
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skin flap before it can be drawn proximally to a 
sufficient length for coverage. One will note 
that when the Thiersch-Duplay parallel inci- 
sions are made, the skin margins retract later- 
ally and dorsally, leaving room for the skin 
flap which is shaped similar to a V once the 
Y-shaped arms for the urethra have been 
elevated. As stated previously, when insuffi- 
cient dorsal skin is present for adequate and 
complete coverage of the ventral surface, once 
the urethra has been reconstructed, the most 
proximal portion of the reconstruction of the 
urethra can be covered by a Z shifting of the 
skin flaps of the penis and the remaining por- 
tion by the excess dorsal skin. The previously 
placed No. 4-0 dermalon suture in the glans is 
then tied about the catheter in order to hold 
it in position and a pressure dressing is applied 
to the penis. 


COMMENTS 


It is believed that a satisfactory method for 
the repair of penile and scrotal hypospadias 
has been developed by using the most successful 
technic of other surgeons in combination with 
my own ideas. Fifteen cases have been com- 
pleted using the described technic; in six other 
cases only the first stage has been carried out 
as yet. (Figs. 3 and 4.) It is believed that the 
best skin available has been used for the recon- 
struction and that the Beck-Nesbit type of 
visor flap produces less scarring on the ventral 
surface at the first stage than does the Ed- 
munds [3] method of transferring the dorsal skin 
laterally. This type of shift is different from 
the Russell [4] technic of using a narrow visor 
of dorsal skin which is then drawn through the 
glans to create the glandular urethra at the first 
stage. It has been reported that these narrow 
flaps have a tendency to slough because of lack 
of blood supply. My method allows for total 
reconstruction of the urethra at the second 
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Fic. 4. A, penile hypospadias with marked chordee and ventral shortening 
preoperatively. A’, following second stage repair using “‘ window shade” flap 
for coverage of constructed urethra. B, scrotal hypospadias with severe 
chordee preoperatively. B’, following second stage repair using technic as 


stage rather than necessitating the connection 
of the urethra at two different points. It is my 
belief that the urethra constructed of tubed 
pedicles allows for more normal growth and 
less possibility of contracture than do free skin 
grafts as described by Nove-Josserand [5], 
MclIndoe [6] and McCormack [7]. The type of 
repair as described herein also creates a recon- 
structed urethra of uniform size throughout. 
I believe that this allows for a more normal 
flow of urine than does the Ombredanne [8] 
technic whereby a sack type of urethra is 
formed at the distal portion. It produces a 
glandular urethra similar to that described by 
Davis [9] but without the back-bending 
maneuver necessary with the Davis technic. 
The technic as described alleviates the neces- 
sity for scrotal skin used by Bucknall [10] and 
thereby gets away from the possibility of hair- 
bearing skin being used in the reconstructed 
urethra. 

Very few complications have been encoun- 
tered using this technic. In 33 per cent of the 


described. Hemostat points to urethral opening at its normal site. 


completed cases a fistula developed at the 
junction of the normal and_ reconstructed 
urethra. In approximately the first half of the 
completed cases a perineal urethrotomy was 
performed in conjunction with the second stage. 
Since that time no urethrotomy has been per- 
formed. Most of the fistulas which developed 
occurred during the early use of this technic. 
I do not believe that the urethrotomy or the 
diversion of the urinary stream played any 
particular part in the prevention or production 
of fistulas, but rather that improvement in the 
technic is perhaps the reason for fewer fistulas 
in more recent cases. An attempt has been 
made to encourage the older patients to void 
very slowly by the psychological conditioning 
and training as discussed by Douglas [7]. I 
find it a little difficult to obtain cooperation 
from the younger patients in this regard. In no 
case has there been formation of stricture or 
the necessity for repeated dilatation. The 
wearing of a splint for prolonged periods of 
time as described by McIndoe is unnecessary. 
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In no case has there been a general breakdown 
of the reconstructed urethra. The fistulas that 
occur are usually of the pinpoint type and are 
closed after good healing and softening has 
occurred. In the earlier cases I found that I was 
making the glandular urethral opening a little 
too much on the ventral side. This has been 
corrected. On one occasion there was post- 
operative bleeding from a dorsal vein which 
had to be stopped surgically. I believe that 
this was due to error on the surgeon’s part 
rather than the technic. 

It is my belief that the first stage should be 
carried out when the patient is approximately 
one year of age. However, it can be satisfac- 
torily performed at any age thereafter. This 
early operation allows for normal growth of the 
penis without the hindrance of chordee. In 
most cases the second stage operation has been 
carried out when the patient is approximately 
four to five years of age. I believe it is particu- 
larly important to have the reconstruction 
finished before these children reach school age. 
The psychological problems that confront them 
when they find it necessary to void in the 
public school toilets, frequently in front of other 
children, are insurmountable. It is true that 
the operation would probably be easier at a 
later stage; however, I believe this psycho- 
logical problem is of sufficient magnitude to 
recommend that the operation be performed 
when the child is four to five years of age. In 
two or three of the patients the second stage 
was performed at a much earlier age for per- 
sonal reasons. The results were entirely satis- 
factory. However, I find that the postoperative 
care of the child who is too young to under- 
stand is most difficult, in some cases necessi- 
tating actual restraint of the patient during 
the period when the catheter is left in place. 


CONCLUSIONS 


1. A method of repair for hypospadias is 
presented. 

2. Satisfactory results have been obtained 
by the use of the repair from a functional as 
well as cosmetic standpoint. 

3. A minimum of staged operations has been 
necessary. 

4. The patient’s mother is happy because 
the extension is good; the father is happy 
because the appearance is good, and the child 
is happy because the penis functions like all 
other little boys’. The doctor is pleased because 
few fistulas and other complications have 
developed. 
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l general, in a properly prepared and utilized 
tube pedicle, complications are uncommon 
but they do occur occasionally and it is well to 
review some procedures that have been helpful. 
Perhaps the most frequent complication, if so 
strong a term can be used, is the slight opening 
that occurs at the angles of the tube, the junc- 
tion of the undersurface of the tube with the 
donor area. This annoying occurrence delays 
the migration of the tube. A tube pedicle that 
heals completely and rapidly can be migrated 
sooner and with greater safety than one with 
openings. In addition to careful suturing and 
avoidance of undue tension, several methods 
have been advocated to obviate the difficulty. 
Bunnell has suggested the use of accessory in- 
cisions as shown in Figure 1, bringing a flap of 
skin beneath the tube and rotating the tube 
slightly so that the two suture lines, that of 
the tube and that of the donor area, are not in 
contact. This further avoids the junction of 
four suture lines, which occurs in ordinary 
closure of a tube pedicle. 

For some years I have used with success what 
I term the “offset method” of suturing to pre- 
vent the annoying opening at the angle. This 
method avoids the junction of the four suture 
lines but does not necessitate accessory in- 
cisions. (Fig. 2.) 


SALVAGING THE FAILING TUBE PEDICLE 


Central Excision. Occasionally a tube pedi- 
cle will slough at its center shortly after prepa- 
ration. This is almost invariably due to circu- 
latory failure, which in turn may have been 
caused by surgical interference with the circu- 
lation, by overdistention of the tube, by in- 
clusion of too much fat, by too tight suturing, 
or even by a tight transverse dressing. When 
this occurs, as soon as it is feasible the central 
necrotic portion of the tube may be excised if 
it is not too large in extent, and the remnants 
of the tube united, lengthening them if neces- 
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sary, and thus salvaging the tube. (Fig. 3.) 
Oblique incisions may be used if they are more 
suitable. 

By Advancement. Occasionally, after its 
migration, the distal part of the migrated end 
will show failing circulation and begin to 
slough. As soon as one is certain that the tissue 
is non-viable, this non-viable tissue should be 
débrided, the recently implanted end of the 
tube pedicle detached and advanced, lengthen- 
ing the unaffected end if necessary. Prolonged 
delay may thus be avoided. (Fig. 4A and B.) 

By Rotation. If advancement is not possible 
because there is not enough slack in the tube 
and lengthening is not practical, when the 
migrated end has healed by scarring, the 
proximal end of the tube may be detached at 
the proper time and, after excising the scarred 
area, rotated and implanted. (Fig. 4C.) 


APPLYING THE TUBE PEDICLE TO 
VARIOUSLY SHAPED DEFECTS 


The tube pedicle is extremely versatile and 
can be tailored as needed to fit defects of differ- 
ent shapes. The simplest is the rectangular- 
(or oval-) shaped defect. Its application here 
is simple, since the tube pedicle is essentially 
a rectangular flap. (Figs. 5, 6 and 7.) By dou- 
bling the rectangular flap, one can cover a large 
squarish defect as shown in Figures 8, 9, 10 and 
11. For this purpose, the migrated ends may be 
placed one above the other or diagonally oppo- 
site each other. A T-shaped or an L-shaped 
area, or a reverse T-shaped or L-shaped area, 
can be nicely covered by the method shown in 
Figures 12, 13 and 14. It is important to plan in 
advance the precise method by which the tube 
pedicle is to be fitted into the defect and to 
migrate the ends properly into geographical 
position in relation to the defect. Proper 
planning will make it possible to locate scars 
of the face and neck in the least conspicuous 
location. When it is necessary to resurface both 


287 American Journal of Surgery, Volume 95, February, 1958 


hd 
| 
4 
< 
* 
‘ 
et, 
hd 
3 
q 
a % 
\ 
2 AL 


FIG. 2 


FIG. 4 


Fic. 1. Bunnell’s method of preparing a tube pedicle. A, the accessory incisions 
begin on one side of the flap, one extending outward from each end of the same 
side (a and c). These incisions taper toward one another as they extend periph- 
erally. B, after tubing, the accessory flap is drawn underneath to close the 
donor area. Thus the lines of closure of the tube and the donor area are not in 
contact. 


Fic. 2. Closure of the tube pedicle. A, illustrates the conventional method of 
closure of the tube where it joins the donor area. Four suture lines meet here 
and there is likelihood that an opening may develop. B, author’s offset method 
of closure, drawing the donor area off to one side so that only three suture lines 
meet, thus decreasing the possibility of developing an opening. 


Fic. 3. Salvaging a tube pedicle that develops a central slough. A, the gan- 
grenous portion may be excised. B, the tube pedicle is then closed, lengthening 
at each end if necessary. If too much has sloughed, obviously this method can- 
not be used. 


Fic. 4. Salvaging the tube pedicle by advancement and by rotation. A, when 
the distal end of a tube pedicle (a) shows signs of sloughing, as indicated by 
the shaded area, it should be detached as soon as possible, the non-viable por- 
tion excised, and the tube pedicle advanced as in (B). C, if advancement is not 
possible for one reason or another, after the migrated end has healed by scar- 
ring, the proximal end of the tube may be detached, rotated and implanted. 
Subsequently, the excess of the tube pedicle is discarded. 
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Fic. 5. The tube pedicle, because of its rectangular shape, is simply and easily 
fitted into a rectangular defect. A, the tube pedicle is migrated to the ends of 
the rectangle and subsequently opened up as in (B). 


Fics. 6 and 7. The application of the tube pedicle to a rectangular defect. 
Figure 6, preoperative view. Figure 7, postoperative view. 


lips, personal preference is for a single rectangu- 
lar flap (rather than two tube pedicles) and to 
“buttonhole” the flap to provide an opening 
for the lips. (Fig. 20.) It should be noted in 
passing that this opening should be large 
enough, lest contracture result in microstoma. 

From time to time, when one has a very large 
irregular or lobulated defect that requires a 
flap, a three-legged tube pedicle can be used to 
advantage. (Figs. 15, 16 and 17.) It is readily 
conceded, of course, that a large, broad-based 
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flap, a “jump flap,” may be migrated via the 
forearm for this purpose, but the tube pedicle 
has the advantage of providing a mobile pedicle 
which permits the patient a small amount of 
movement and decreases his discomfort. 


OPENING AND SPREADING OUT THE TUBE PEDICLE 


‘When one reaches the stage of finally opening 
and spreading out the tube pedicle, it should be 
adjacent to the recipient area, in such a position 
that it can be readily and easily implanted into 
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Fic. 8. A tube pedicle can be readily adapted to a squarish shaped defect as shown in (A). B, the pedicle should be 
migrated so that one end (a) lies directly above the other (b). They can also be implanted diagonally opposite each 
other. C, by dividing the tube pedicle at the proper site and spreading it out, the defect is readily covered, and in 
this particular instance the scar joining the two halves is nicely concealed. 


Fics. 9, 10 and 11. The application of a tube pedicle to a square defect. Figure 9, preoperative view. Figure 10, the 
tube migrated into position ready to be spread out. Figure 11, postoperative view. The patient is shown without 
any makeup. The junction between the two halves of the tube is inconspicuous. 
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FIG. 12 


Fic. 12. The application of a tube pedicle to a reversed T-shaped defect. The 
same general method can be applied to an L-shaped defect. A, the ends of the 
tube should be migrated, one to the vertical end of the defect and one to the 
horizontal end. B, the tube pedicle is spread out, bringing the junction to an 
inconspicuous site. Note that if a tube pedicle or flap is applied high up on the 


cheek, in the infraorbital region, ectropion (if it is not already present) may . 


develop due to the weight of the flap. It is therefore desirable to use a free 
graft to prevent or overcome this. 


Fics. 13 and 14. The application of a T-shaped flap. Figure 13, preoperative 


view. Figure 14, postoperative view. A free graft was used to restore the lower 
eyelid. 
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FIG. 15 


I 


Fic. 15. A three-legged tube pedicle is well adapted to a large irregular or 
lobulated defect about the cheek, neck, and chest or shoulder. 


Fic. 16. A three-legged tube pedicle migrated to the base of the neck. This 
provides mobility for the patient’s arm and decreases the discomfort and dis- 
ability that accompany rigid immobilization. 


Fic. 17. Same case as Figure 16. Final result. 


its new bed without kinks or “dog ears.’’ It has 
been personal practice, at this stage, to open 
the tube pedicle first and to de-fat it as much as 
possible before denuding the recipient area. 
Several purposes are served by this. One is that 
the surgeon is able to check the circulation and 
viability of the flap before implanting it and is 
thus less likely to implant a flap of doubtful 
viability. The second purpose in following the 
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procedure is a form of insurance. Should one 
denude the recipient area first and then open 
the tube pedicle, if for any reason whatsoever 
(such as a flap of doubtful viability or anesthesia 
difficulty) one is unable to implant the opened 
tube properly, the surgeon will be left with two 
large open wounds with which to deal. 

The soundness of this routine has been 
demonstrated on a number of occasions. (Figs. 
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Fic. 18. A large tube pedicle migrated to restore the lips, cheeks, chin and neck. 


Fic. 19. At this operative stage, the tube was divided and the neck resurfaced. The portion of the tube attached to 
the left cheek was opened up and defatted. The patient did badly under anesthesia before the cheeks and lips could 
be repaired. The tube was simply folded over upon itself and the edges were sutured. 


Fic. 20. Some days later, the flap was unfolded and inserted into the recipient area. 


18, 19 and 20.) In one particular instance a 
large tube pedicle was intended to be used to 
resurface the upper lip, lower lip and chin. It 
had been migrated to the left cheek. It was 
split open, spread and de-fatted before prepar- 
ing the recipient area. At this point in the 
operation the patient did badly under anes- 


thesia and we were obliged to terminate the 


operation without implanting the tube. The 
spread and opened tube was simply folded over 
upon itself as one folds a piece of notepaper; 
the skin edges were rapidly sewn together and 
the patient was taken to the recovery room. It 
was possible some days later to unfold the flap 


and insert it properly into the recipient area. 
(Fig. 20.) 
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Contiguous Skin Replacement with Particular 
Reference to the Rotation Pedicle 


RosBert G. LANGSTON, M.D., Vancouver, British Columbia, Canada 


ses are many procedures in the practice 
of plastic surgery that are used to solve a 
particular problem. Some of these are invented 
and used at the time of their particular need. 
They may never be needed again and are for- 
gotten. The challenge of this special type of 
surgery is the unending variety of problems 
encountered. The solving of the problem is left 
to the adroitness of the surgeon at the time of 
planning, the repair and its execution. The 
success or failure is measured by the cosmetic 
appearance after healing is complete. It is this 
particular set of circumstances that raises 
plastic surgery to an art. Undoubtedly, certain 
surgeons are more endowed than others in 
being able to visualize the defect and the subse- 
quent repair to give the best of functional and 
cosmetic results. There are, however, certain 
fundamental principles and procedures that 
have evolved over the years as the result of 
keen imaginations, observations and planning. 
These procedures are what may be termed 
basic, and should become almost part of the 
subconscious of anyone performing plastic 
surgery. 

One of the basic concepts concerns the use of 
contiguous skin. Wherever possible for the 
replacement of a defect, adjacent skin will give 
the best result. The problem is to bring this 
into place without distortion and, at the same 
time, maintain an effective blood supply. To 
accomplish this, the rotation flap is of especial 
importance. This particular procedure has been 
described many times by most of the well 
known plastic surgeons in the past twenty-five 
years. It is because men of the caliber of 
Gillies [1], Smith [2] Kazanjian [3], Blair [4] 
and many others—who have repeatedly drawn 
our attention to the use of the rotation flap in 
its many forms—that the method is one of 
basic importance. They have stressed the im- 
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portance of using local adjacent skin as a first 
choice in any repair. 

During my personal contact with Sir Harold 
Gillies during the war years, I was particularly 
impressed by his ingenuity in using local skin, 
while others of us would be looking further 
afield for the covering supply. There was no 
doubt in my mind that the use of local skin 
gave much better results. The art of plastic 
surgery is well exemplified by the surgeon who 
can elucidate a clear picture of the extent of 
the loss and work out a comprehensive plan of 
reconstruction, eliminating any action that will 
add further loss. Finally, he will execute the 
repair by careful placement of the remaining 
available skin. It is the intention of this article 
to bring forward this method of repair. This is 
to remind us that despite all advances that 
have been made in skin replacement, there still 
remains the basic concept of plastic sur- 
gical reconstruction of the wounded and the 
deformed. 

At the outset one must point out that no 
one method of skin replacement is always pos- 
sible. The use of contiguous skin and/or the 
rotation flap is not feasible by any means at all 
times, nor is it possible. It would be a sorry 
plight should one feel or give the impression 
that no other means of grafting is as good as a 
local flap. In many cases a free graft or distant 
pedicle should be used. In a like manner, there 
may be circumstances to influence one in 
adopting a “distant” skin repair when local 
skin would serve better. Undoubtedly, planning 
a local flap is usually more difficult and, to 
those of limited experience in plastic surgery, 
the plan may appear—and even may be— 
hazardous and unwise. Initially, one would be 
wise to make the plans and perform the surgery 
with someone of experience. As experience is 
acquired, a surgeon gets the “‘feel”’ and is able 
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to judge more accurately how far to go and 
when to stop in this type of repair. 

The rotation flap is one of the basic proce- 
dures in plastic surgery. The Z-plasty is a classic 
example of skin shifts. It is in essence a double 
rotation flap and is used for a particular pur- 
pose, that of change in the line of tension by 
go-degrees. After the defect is made by removal 
of the contracture, a V-shaped flap is cut on one 
side. Then a second similar flap is cut on the 
opposite side with its base in the opposite 
direction. These two flaps are then rotated 
go degrees and interdigitated to form a Z line 
of suture. Another well known example is the 
Abbé-Estlander flap for correcting a lip defect. 
In this operation the rotation of the skin is 
180 degrees. These flaps are an accepted proce- 
dure for a particular purpose and can be accu- 
rately planned in advance of the operation. 
Many other procedures are based on the prin- 
ciple of cutting three sides of a piece of skin, 
undermining and raising the resultant “flap” 
of skin and then rotating it as a whole or a 
varying amount to cover an adjacent defect. 
Here it is sutured in position. At all times the 
blood supply is maintained and the nutrition 
of the displaced piece of skin is not lost. 
Often the cutaneous nerve supply is also 
maintained. 

The rotation flap should be distinguished 
from the direct advancement flap. Both make 
use of contiguous skin and both maintain their 
blood supply. In the advancement the piece 
of skin is free on three sides and then, with 
radical undermining of its base and of the edges 
of the defect, it is slid or advanced and sutured 
under tension. This type of repair has its uses, 
but there is always considerable tension at the 
suture line. Where this tension is of concern in 
getting a thin scar line, the rotation flap gives 
a better result. In the repair of chronic ulcers 
the tension problem is of concern. In any area 
that is infected or contaminated the rotation 
flap has the advantage. 

The donor area must be covered after the 
flap has been moved. The object of the rotation 
flap is to move available adjacent skin to a new 
site. This available skin is often from a region 
that has excess skin, such as in the neck. If so, 
the second defect can be made good by under- 
mining and suturing the skin under some ten- 
sion, or it may be from a less conspicuous part 
of the body. In this case it can be covered with 
a split-skin graft. This latter graft covers the 
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donor area satisfactorily when it is in an in- 
conspicuous part of the body. 

Before the definitive plan is made, the defect 
must be completed. By this, one removes all 
of the contracture by excision. Unless this is 
done before making the plans, the surrounding 
skin is stretched and on tension. Then, when 
the scar is removed, the defect will be much 
larger and often of a different shape than at 
first apparent. In a fresh wound no contracture 
need be anticipated and the area of loss will 
not change with the cutting of the flap. When 
the true extent of the tissue loss is known, the 
definite plan or pattern should be made. This 
part of the operation is, perhaps, the most 
important and should be carefully and meticu- 
lously carried out at all times. After the flap is 
cut and raised, it is too late to make any 
changes if it does not reach to cover the defect 
or the shape is incorrect. To help with this, a 
pattern should be made of the defect and this 
transferred to the donor area of skin. The pat- 
tern material is best made of firm cotton cloth, 
such as is used for wrapping dressings for 
sterilizing. A piece of sufficient size is then 
placed adjacent to the defect. It is held in place 
at the proposed base of the pedicle and the free 
end rotated as is needed to cover the defective 
area. After several fittings the size and shape 
are determined and the pattern cut. It is then 
laid on the skin and marked around the edge. 

In choosing the base of the flap, the blood 
supply—less important, the nerve supply—and 
the general contour of the area must be taken 
into account. As a general rule, a flap based at, 
near or crossing the midline of the body can 
be expected to have a precarious blood supply. 
Flaps around joints have a good supply. Often 
it is possible to base a pedicle on a known 
artery and vein. Another point that should be 
kept in mind is the relative importance of 
arterial supply and venous return. Both of 
these are imposed upon when a flap is cut. The 
venous return, having no positive pressure, 
cannot stand as much decrease in return 
channels as can the arterial supply channel. 
If a flap is lost, it is much more likely due to a 
congestive failure than it is to a lack of blood 


supply. A blue flap is a much poorer risk as _ 


compared with a pale flap. 

There is a “rule of thumb” quoted that the 
length of a flap, generally, should not be more 
than one and a half times the width at the base. 
Such a rule serves as a guide only and cannot 
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be followed too slavishly. When there is a 
known artery and vein supply at a constant 
position, a narrow pedicle can be used quite 
satisfactorily, knowing that the flap will re- 
main viable. An example of such a flap is the 
large temporal scalp flaps (the so-called 
*sickle-flap”’) based on the superficial tem- 
poral, middle temporal and supraorbital blood 
supply [5]. Conversely, the rule may not hold 
true if a flap is based on the center line of the 
back, such as at times may be necessary to 
repair a badly scarred decubitus ulcer, or a 
rotation on the lower leg for an anterior tibial 
defect, if there is any varicose vein involve- 
ment. These latter examples are types of 
“unhappy flaps,” an apt phrase coined by Sir 
Harold Gillies, and every effort should be 
made to plan the repair so that they may not 
be used. It can be seen that the planning and 
positioning of such replacement repairs are 
most important, and it is only by close atten- 
tion to detail, along with experience, that one 
will be able to judge how far or how little one 
may go to get the maximum shift without 
jeopardy to the flap’s viability. 

There is one final consideration to be men- 
tioned in the planning of the repair. Many 
failures are due to a lack of boldness in making 
the size adequate to fill the defect. It is natural, 
during the planning stage, to consider the 
method for covering the area from which the 
flap came. While this must be done to complete 
the repair, it should be relegated to a secondary 
consideration. The whole object of the opera- 
tion is to bring normal adjacent skin into a 
primary defect. Nothing should be done to 
defeat this purpose; otherwise the plan is un- 
wise and should be abandoned for some other 
less desirable method. In other words, if the 
plan is worth carrying out, it is worth doing 
well and completely. Gillies used to go so far 
in his teaching as to insist that the operator 
should never look at the secondary defect until 
after the flap was sutured into position. This 
may be overemphasis, but the saying has much 
to commend it, insofar as it chides the operator 
to be bold enough in outlining the flap. Suffi- 
cient cloth must be provided to mend the 
garment. 

Let us now assume that a flap of skin has 
been outlined adjacent to the detect to be 
covered. By pattern and boldness it is large 
enough to be sutured in place without tension. 
When raised, there is good reason to believe 


that its blood supply will be sufficient and, 
when rotated, the pedicle will not be twisted or 
kinked to endanger this supply. There is no 
particular difficulty in suturing it in place. 
Haemostasis of the bed must be complete and 
the operator should have full cognizance of 
the importance of careful and gentle handling 
of the skin. Stress may be made here of “gentle 
handling” as understood by the plastic sur- 
geon. Pinching by tissue forceps, large sutures 
and needles, acute flexion of the skin and 
tension sutures—all must be avoided. If tissue 
forceps are used they should have a soft spring, 
but sharp skin hooks cause the least trauma to 
the skin edges and are preferable to tissue 
forceps. At no time should the base of the 
pedicle be allowed to kink or turn sharply on 
itself. To avoid this it is a good plan to fix it in 
position as soon as possible and then attend to 
the oozing and other details of the closure of 
the secondary defect. 


REPAIR OF THE FACE 


Although rotation flaps can and are used in 
many parts of the body, there are certain situa- 
tions in which they are particularly valuable 
for one or more reasons. One of these is the 
final appearance after the repair is done and, 
because of this, repair of the face is a situation 
in which a rotation flap is of great value. With- 
out a doubt, contiguous skin of the neck and 
face is the best to use when a defect needs 
covering. The same is true of the scalp for hair- 
bearing areas. For this reason, contiguous skin 
should have a priority over other supplies of 
skin, either as a pedicle or free graft. 

There are an almost endless variety of plans 
for flaps about the face and neck, many of 
which are a common procedure particularly to 
the plastic surgeon. The Abbé-Estlander flap 
is a good example, although it is a two-stage 
procedure. Here a defect in a lip, either upper 
or lower, is filled by a flap of half the dimension 
of the defect and taken as a wedge of full thick- 
ness from the opposite lip. This is rotated 
180 degrees and left attached by a small 
pedicle which is divided later. A small defect 
in the lips at the corner of the mouth is not an 
uncommon occurrence. This is seen particu- 
larly in babies who have put a live electrical 
wire into their mouths. The full thickness of 
both upper and lower lips is lost, sometimes 
with some of the alveolus. The many problems 
of this injury can be overcome by a rotation 
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Contiguous Skin Replacement 


Fic. 1. An electrical “blowout” burn at corner of 
mouth. The plan of the flap for reconstruction is out- 
lined. The red margin was sufficient for the base of the 
flap. 


flap of full-thickness cheek brought in to fill 
the gap. The secondary defect is easily filled 
by suturing them in three layers, making the 
suture line more or less horizontal. (Figs. 1 
and 2.) 

The ultimate of this particular rotation is a 
flap designed for the excision of a lip for car- 
cinoma. This replacement will make good one- 
half of the lip and, if both sides are done, the 
entire lip can be replaced. This has been called 
a “fan flap” and it consists of full-thickness 
cheek and about one-half of the size of the 
defect measured on the opposite lip. This is a 
circulatory pedicle using the marginal artery. 
The entire pedicle is divided except the red 
margin of the lip. This allows almost 180 de- 
grees’ rotation so that the cheek section is 
brought in to fill the defect in the chin part of 
the lower lip. As with the small flap previously 
described, the full thickness is sutured into the 
edges of the defect in three layers. In doing so, 
by undermining the mucosa of the buccal 
cavity, the lining defect can be completely 
closed. To fill the muscular and skin layers, a 
second rotation flap from below the mandibular 
border is raised and moved upward, the rotation 
being opposite in direction to that of the main 
flap. 

Both the aforementioned operations leave 
the corner of the mouth deformed and tight. As 
soon as the swelling has subsided, a second 
operation, to re-form the corner of the mouth, 
gives a very satisfactory appearance to a defect 


Fic. 2. Final appearance after second operation to 
divide base. 


of the face that otherwise could be a major 
deformity. 

If the skin loss is more extensive in this re- 
gion, a large rotation flap, using all of the poste- 
rior cheek and preauricular skin, is feasible. 
The base of this flap is on the superficial and 
middle temporal arteries, and the incision fol- 
lows backward just below the mandibular 
border and ascends just in front of the ear. It 
gives ample skin to make good a loss of one- 
third of both upper lips as well as the anterior 
part of the cheek. (Figs. 3 and 4.) To complete 
the operation, the donor area is covered with a 
second flap (this time with the base down) from 
below and behind the ear, and this second 
donor area (over the posterior triangle of the 
neck) is covered with split skin. It can be seen 
that a defect in a conspicuous area of the face 
is transferred to one behind and below the ear 
in one operation. 

No article on this subject, however brief, can 
fail to mention another application of the rota- 
tion flap. This is the surgical treatment of the 
decubitus ulcer. Up until 1945 the treatment of 
the decubitus ulcer was most unsatisfactory 
and unrealistic. Great stress was placed on 
nursing care, ointments and ulcer applications 
of many kinds, with very indifferent results. 
Following the war, the United States, Canada 
and Great Britain had on their hands hundreds 
of paraplegic young men, the great majority 
of whom had from one to five ulcers on their 
lower back. The problem was recognised and 
teams of specialists organized in an attempt to 
get these ulcers healed so that rehabilitation 
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Fic. 3. Scar contracture, result of a burn in childhood. Outlined area depicts 
size and shape of defect after removal of the scar. 


Fic. 4. Shows the two flaps used in reconstruction. The first flap, from the 
cheek and angle of mandible, had its base up. The second flap, from the post- 
auricular area, was based down on the neck. Picture was taken four days 


postoperatively. 


could be advanced. The plastic surgical com- 
ponents of these teams, simultaneously in the 
different centres, approached the problem with 
free grafts, excisions, advancement flaps and 
rotation flaps. Articles and reports appeared 
from many places over the continent, and it 
was not long before the rotation flap, with 
excision of the underlying bony prominence, 
became the most satisfactory surgical treatment 
of a decubitus ulcer. By this method a new 
covering of thick durable skin is brought into 
place over the bearing area and a split-skin 
covering is used for the donor area. This type 
of flap stands a moderate amount of infection 
without loss and, in this situation of the body, 
it is this ability that makes it important. The 
flap must be large enough to cover the defect 
easily. In fact, in the early development of the 
surgical coverage of the decubitus ulcer, ad- 
vancement flaps were tried but, because of the 
tension at the suture line in conjunction with 
infection, the area opened and the ulcer was 
re-formed. It is safe to say that the success of 
the now accepted surgical cure of the decubitus 
ulcer would not have been possible if the rota- 
tion flap had not been available. 

There are many other applications of this 
useful means of skin replacement in common 
use, particularly by the plastic surgeon. It is 
applicable in any region of the body, the sole 


of the foot, the ankle, anterior tibial defects, 
perineal and anal ulcers, contractures (espe- 
cially at the knee, groin, elbow and axilla) and 
scalp defects. 

When the surgeon is faced with the covering 
or reconstruction of a skin defect, he should 
consider the use of adjacent skin first and, if he 
does so, he will find many places in which a 
rotation flap can be used which have not been 
mentioned in this short discussion. 


SUMMARY 


The rotation flap has been discussed from 
the point of view of its importance in recon- 
structive surgery. Observations have been 
made on the planning, the technic of the opera- 
tion and its use, particularly on the face, and in 
the treatment of the decubitus ulcer. 
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W: all see patients who, for one reason or 
another, have allowed some lesion of the 
face to progress for many months without any 
attempt to obtain professional care or cure. 
Many of these patients have gone beyond the 
point of possibility of cure, and even more 
require such drastic surgical measures that 
they are no longer able, because of their appear- 
ance, to retain their jobs or maintain their 
normal social environments. 

Often, when a prolonged series of operations 
is used to reconstruct some area of the face, 
these patients are forced to become heavy 
burdens on their families, friends or some 
_ governmental agency. The severe impairments 
and disabilities that some of these reconstruc- 
tive processes entail result in damage to the 
patient’s morale and security from which they 
may never recover. 

There are, of course, many such people for 
whom there is no rapid course of rehabilitation. 
However, there are some who would markedly 
benefit from a successful immediate repair and 
many others for whom even a partially success- 
ful immediate repair can offer a shortening of 
the reconstructive process by a year or more. 
It is felt that in such cases an early repair 
should be considered. 

This is a description of a technic that uses a 
combination of principles already established 
as basic, but which, when successfully used 
in combination, can give the patient much bene- 
fit in reduced operative trauma, adequate 
precautionary management, and early return 
to normal social and economic relations. One 
case will be described in detail; others have 
been successful with this same procedure. 


CASE REPORT 


The patient had a lesion on the nose which had 
been neglected for nearly a year because any pro- 


Closure of Large Nasal Defects with 
Double Rotated Pedicle Flaps 


HarbDeEE BETHEA, M.D., Grosse Pointe, Michigan 


longed absences from work would have resulted 
in loss of his livelihood, on which he was financially 
dependent. He was a highly skilled supervisor, for 
which reason he was retained even though he was 
well into his seventies. 


Fic. 1. “A” represents the area of the full-thickness 
excision of the wall of the nose. “B,”’ this area was then 
outlined and elevated, leaving only an attachment 4 
mm. broad at the posterior rim of the excision area 
“A.” This was then folded forward to fill in the defect 
“A” and was sutured in place with the raw surface 
outward. “‘C,” this flap was then elevated and rotated, 
and sutured into defect “A,” with its raw surface in 
apposition to the raw surface of “B.” 


After preoperative study revealed no contra- 
indications, the patient was given a general anes- 
thetic with oral intubation. The face was prepared 
with ether and the patient draped to leave the face 
exposed. The lesion was excised through the full 
thickness of the nasal wall by means of sharp dis- 
section and the use of a ronguer in the bony por- 
tion. (Fig. 1.) A frozen section study revealed that 
the lines of excision were well beyond the lesion, 
which was a basal cell carcinoma. After bleeding 
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Fic. 2. The appearance of the operative site with heal- 
ing complete and no further surgery necessary. 


had been stopped by means of hemostats and 
ligatures of Type A nylon, the flap (indicated by 
“B” in Figure 1) was outlined with a scalpel and 
then elevated with the attachment at the border of 
the defect measuring approximately 4 mm. The flap 
was then fastened into position “‘A’”’ with interrupt- 
ed sutures of Type A nylon in a subcuticular level. 

The flap outlined (indicated by ‘‘C” in Figure 1) 
was then elevated, as were two expanses of skin 
posterior to and above this flap. The donor sites 
of “B” and “C” were then closed by interrupted 
subcuticular sutures of Type A nylon and super- 
ficial sutures of 5-D ethilon.® This advanced the 
attachment of flap ““C” so that it could be sutured 
into apposition with the previously fixed flap ‘‘B”’ 
and would completely fill in the defect of the 
original excision. It was fastened into place with 
interrupted subcuticular sutures of Type A nylon 
and superficial sutures of 5-0 ethilon. 

A Telfa nasal pack was then placed in the nose 
and a Telfa dressing supported by a molded metal 
splint was placed over the nose. 
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Fic. 3. This is a similar case with the results obtained 
using the same one-stage procedure for full-thickness 
repair. 


Recovery was uneventful and complete, and no 
further operative work was necessary. The patient 
was back at work in less than two weeks and has 
had no sign of complication in the more than a year 
that has elapsed since the operation. (Fig. 2.) 


Figure 3 is a postoperative picture of a very 
similar case. The same technic was used, and 
the same results obtained. 


SUMMARY 


A technic of closure of through and through 
defects of the nose has been described in detail. 
This technic uses a combination of well estab- 
lished principles of flap rotation and will permit 
immediate rehabilitation of many patients who 
might otherwise have to undergo many months 
of repair by tube pedicle or other series of 
operations. 
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The Use of a Tube Graft to Repair 
a Palatal Defect 


Cuar.es E. Gurney, M.b., Portland, Oregon 


pe the introduction of the tube flap by 
Sir Harold Gillies in 1917, its use has been 
widely employed for many problems in the 
replacement of defects where skin and sub- 
cutaneous tissue have been lost. Typical of the 
wide variety of uses to which the tube graft is 
applicable is the following case in which a tube 
graft was made on the neck, transferred through 
the cheek and used to correct a defect of the 
palate and gum which resulted from the re- 
moval of a malignant melanoma. (Later the 
diagnosis was changed to ameloblastoma.) 


CASE REPORT 


The patient was six years of age when I first saw 
him. His chief complaint was a rather large defect 
in the roof of his mouth which consisted of a loss 
of most of the anterior part of the hard palate on 
the left side, together with the adjacent alveolar 
ridge. This gave rise to difficulty in eating and 
talking. It also caused a marked retraction of the 
upper lip. (Fig. 1A and B.) 

The parents gave a history that the child had 
been taken to the hospital at two months of age 
because of a “‘whitish growth in the center of the 
left, upper jaw,” which had been present for about 


one month. It was growing rather rapidly. There 
was apparently no pain, and the child ate and 
played normally. The general physical examination 
of the patient and the routine laboratory work were 
within normal limits. A biopsy of the growth sug- 
gested malignant melanoma. An operation was 
performed, at which time the tumor was excised 
and following which x-ray therapy was given. 

For the next four years, following this first 
admission, the patient was operated upon three 
times, the last operation being two years before 
I first saw him. At this last operation block dissec- 
tion was performed which included the left anterior 
segment of the maxilla. Since then he has remained 
well, the tissues have healed satisfactorily, and the 
general surgeon felt that we were justified in going 
ahead with reparative surgery to correct this 
palatal defect. 

On this first examination by me, when he was 
six years of age, there was an opening through the 
anterior palate approximately 15.0 mm. by 14.0 
mm., beginning at the midline and extending to the 
left. This included the alveolar ridge which was 
also absent from here posteriorly to the molar 
region. The lip on the left side was shorter than 
normal and pulled backward by scar tissue. It was 
decided that a tube graft would probably be the 


Fic. 1. A, preoperative photograph shows short contracted upper lip. B, 
defect in palate involves anterior left side. 


301 


American Journal of Surgery, Volume 95, February, 1958 


q 
: 
3 2 
4 
oe 
ay 
¥ 
4, 
a 
A AT 
~ 
1A 1B 
7 


3 


Fic. 2. Tube graft extends from below ear on one side to a similar position on 


opposite side. 


Fic. 3. Tube graft extends into mouth through an opening made in left cheek. 


Fic. 4. Tube has been divided outside cheek and the 
proximal end attached posteriorly on palate. 


best solution for replacing this lost tissue. Perhaps 
the alveolar ridge could be built up sufficiently so 
that he could wear a prosthesis. In all, he has had 
six operations. In each case, intratracheal anes- 
thesia was used. His general physical condition has 
remained satisfactory, and on each hospital admis- 
sion laboratory work was within normal limits. 

At the first operation on February 6, 1951, the 
tube graft was outlined and made across the ante- 
rior neck. It measured approximately 4.0 cm. by 
15.0 cm., and the ends of the tube were situated 
just below each ear. (Fig. 2.) The donor area was 
closed with considerable tension beneath the tube. 

At the second operation on April 17, 1941, the 
right end of the flap was delayed. About three- 
fourths of its attachment was elevated and re- 
sutured into place. 

At the third operation on May 9, 1951, the right 
end of the tube was detached, threaded through 
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the left cheek and sutured into the defect. The 
donor area from which the right end of the tube 
was detached was closed primarily. In order to 
provide lining for the floor of the nose, mucous 
membrane flaps were cut at the periphery of the 
opening in the mouth, turned upward and sutured. 
A V-shaped incision was then made through the 
skin of the left cheek just anterior to the masseter 
muscle. By blunt dissection a tunnel large enough 
to accommodate the tube was then made through 
the cheek. The right end of the tube was threaded 
through this opening and sutured into the defect 
of the palate. There was ample length by going 
through the cheek, and there was no torsion of the 
base of the tube. (Fig. 3.) 

For a period of three weeks just preceding the 
next operation the tube graft was gradually con- 
stricted with a rubber band just outside the cheek. 

At the fourth operation on June 20, 1951, al- 
though at this point the palatal defect was com- 
pletely closed by the distal end of the tube, there 
was still no alveolar ridge on the left side. The tube 
was therefore divided outside the cheek, and the 
end was pulled through into the mouth. This end 
was then attached to a trap-door type of flap in the 
region of the posterior end of the alveolar ridge. 
The cheek was closed in layers. The unused proxi- 
mal end of the tube was detached from the neck, 
discarded, and the defect closed primarily. 

At the fifth operation on August 7, 1951, the 
tube was attached to make the alveolar ridge. At 
the beginning of this operation the tube was 
attached to the original defect at its anterior end, 
and the posterior end was attached to a flap 


: 
Gurney 
2 
AY a 
Fe 
: : 
= 
A 
ae 
= 


Tube Graft to Repair Palatal Defect 


Fic. 5. A, partial denture in place. B, front view with patient wearing denture. 


posteriorly which was approximately in the loca- 
tion where the alveolar ridge would normally end. 
A strip of skin about 10.0 mm. wide was then cut 
lengthwise from the undersurface of the tube graft; 
and a similar strip was removed from the mucous 
membrane immediately beneath the tube. The tube 
was then sutured into place, and although it was too 
large, it lay in the approximate position of a normal 
alveolar ridge. (Fig. 4.) 

At the sixth operation on August 13, 1952, the 
tube graft in the mouth was defatted and reduced in 
size. In order to reduce the size of the tube so that 
a prosthesis might be fitted, a strip of skin about 
4.0 mm. wide was excised from the lingual side 
throughout the length of the tube. About half of 
the fat was then removed from the tube itself 
through this excision. The wound was closed 
primarily. 

Since this last operation the tube graft has 
assumed proportions more nearly approximating 
those of a normal alveolar ridge. The prosthetist 


has made a denture for the patient which not only 
carries a normal complement of teeth but also is so 
designed that the upper lip is held out into rela- 
tively normal position. Although the upper lip is 
still a little short, this deformity has not as yet been 
corrected. (Fig. 5A and B.) 


SUMMARY 


This is a case report of a boy in whom a 
growth in the upper left jaw developed at the 
age of one month. It proved to be an amelo- 
blastoma, and after a series of four operations 
and x-ray therapy he was thought to be cured. 
This surgery left an opening in the roof of the 
mouth which was corrected by a series of six 
operations, during which a tube graft was made 
on the anterior neck and brought into the 
mouth through an opening in the left cheek, a 
portion of the tube being used to make an 
alveolar ridge. 
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Experiences with the Posterior Pharyngeal 


Flap in Repair of the Cleft Palate 


GERALD H. Gray, M.D. AND Hyzer W. Jones, JR., M.D., Oakland, California 


pharyngeal flap procedures for 
surgical correction of palatal deficiencies 
appeared in the European literature in the last 
quarter of the nineteenth century. In the 1930’s 
Padgett [1] was the first to report on use of the 
procedure in the United States. He reviewed 
the previous scanty literature on the subject 
and reported on sixty-eight cases in which he 
had obtained generally gratifying results. Sub- 
sequent reports have appeared with increasing 
frequency, indicating increased interest in, and 
use of, the procedure. In 1951 three reports on 
the use of posterior pharyngeal flaps appeared 
in the United States literature. Moran [2] 
recorded thirty-five cases with generally good 
results, Dunn [3] recorded thirty cases with 
generally good results, and Conway [4] recorded 
twenty-one cases in which good results were 
obtained by either pharyngeal flap alone or in 
combination with a push-back procedure as 
previously reported by Marino and Segre [5] of 
Argentina. In 1953 another group [6] reported 
thirteen cases in which the results were gener- 
ally good. In 1956 Trauner and Doubek [7] 
reported eighty-nine cases in the British litera- 
ture in which good results were obtained by a 
slightly more complicated posterior pharyngo- 
plasty, and in 1957 Champion [8] reported 
marked speech improvement in all twenty- 
three patients treated by a posterior pharyn- 
geal mucosal flap in conjunction with palatal 
repair. In spite of these consistently good re- 
sults the operation has remained a controversial 
one without general acceptance. Therefore we 
wish to add twenty more cases to the afore- 
mentioned reports and to present our impres- 
sions as gained from this experience. 


CASE SELECTION 


Cases selected early in this series were gener- 
ally complicated repaired cases with resulting 
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inadequate velopharyngeal closure, extensive 
scarring and obvious cleft palate speech even 
after intensive speech therapy. Late in the 
series an occasional primary palatal repair was 
done with a planned pharyngeal flap procedure 
in mind as a final stage. This meant that the 
relatively simplest palatal repair could be done, 
with as little resultant scar or interference with 
maxillary development as possible. In these 
patients a vomer flap type of primary repair 
was employed. Most of the twenty patients 
were of school age or older, including adults, 
but the youngest patient operated upon was 
four years of age. 


OPERATIVE PROCEDURE 


All procedures were performed under general 
anesthesia administered through an orally 
placed endotracheal tube. Two to three cubic 
centimeters of 0.5 per cent xylocaine with 
4 drops of adrenalin® 1:1000 to 1 ounce were 
injected into the palate and posterior pharyn- 
geal wall as an aid to hemostasis. The proposed 
pharyngeal flap of mucosa and underlying 
muscle was outlined by incisions on each side 
of the posterior pharynx and across one end, 
depending on the decision to base the flap 
above or below. It was then elevated from the 
underlying fascia. Two knives made for one of 
the authors (G. H. G.) have proved useful in 
this procedure, and in palate work in general. 
They are shown in Figure 1. In this series of 
cases two flaps were based inferiorly and 
eighteen were based superiorly in the naso- 
pharynx. The posterior free border of the 
palate was then split transversely, attempting 
to keep the incision on the superior or nasal 
surface in the latter eighteen cases so as to 
present as oblique a raw surface as possible 
to the reflected pharyngeal flap. We have used 
No. 4-0 chromic catgut for suturing, plus 
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three loosely tied through and through stay 
sutures of No. 3-0 silk. 

A liquid diet was given for five to seven days 
postoperatively, followed by puréed foods for 
another five to seven days. Speech was gener- 
ally much improved in the immediate post- 
operative period, possibly partially due to 
edema, since later there was occasionally a 
period of poorer speech after the edema sub- 
sided and before the flap tubed itself and pulled 
the palate back. This was temporary. Eventu- 
ally the flap seemed to form a tube with an 
elongated base in the vertical plane, attached 
almost from the inferior end of the flap donor 
site to the superior end. In five cases the flap 
donor site was closed by undermining the 
mucosa laterally and suturing the edges to- 
gether in the midline, as advocated by Conway 
[4], and in the remainder it was left to epithelize. 


COMPLICATIONS 


Minor postoperative complications consisted 
of occasional mild posterior cervical lymphade- 
nitis which subsided spontaneously within a 
few days, and mucopurulent nasal discharge 
which subsided spontaneously or with the aid 
of nasal decongestants. No hemorrhage or 
symptomatic otitis occurred in the postopera- 
tive period. The major complication that oc- 
curred in the early cases was separation of the 
flap from the palate. This occurred in three 
cases, all between the fourth and seventh days. 
One was in a case in which the flap was based 
inferiorly and under some tension. The other 
two occurred within one or two days after the 
patient left the hospital on the fourth post- 
operative day, even though the flaps appeared 
healthy and under no tension when they left. 
Our patients no longer leave the hospital that 
soon. These two patients were subsequently 
reoperated upon successfully, one within two 
weeks of the first surgery and one after a longer 
time interval. In one of these patients the flap 
became partially detached on the third day 
after the second pharyngoplasty during an 
episode of coughing and gagging. The detached 
corner was immediately resutured successfully. 
In a fourth patient the flap partially detached, 
so that after complete healing took place a 
large opening was left on one side preventing 
complete velopharyngeal closure. This was 
easily repaired by making a small additional 
pharyngeal flap on the affected side. 

Late complications were encountered in 


Posterior Pharyngeal Flap in inion of Cleft Palate 


Fic. 1. Curved knives for pharyngeal flap and palate 
work, 


three patients; one could not blow his nose and 
snored very loudly, another snored loudly, and 
one patient became prey to repeated upper 
respiratory infections with occasional infections 
of the middle ear. All patients were cured of 
their symptoms by making vertical slits com- 
pletely through the tissues at the apices of the 
arches on each side of the flap. 


END RESULTS 


Two cases are classified as failures at this 
time. One patient had separation of an in- 
feriorly based flap without subsequent re- 
attachment. The other patient had a thick, 
atonic palate made from a belly flap, and made 
no effort to correct her speech habits post- 
operatively. Needless to say, the pharyngo- 
plasty in this case was performed somewhat 
experimentally. 

Of the remaining eighteen cases, the results 
of twelve were classified as excellent without 
detectable cleft palate speech abnormality, and 
six are classified as good. We believe that these 
six patients can and perhaps will show further 
improvement if they apply themselves con- 
scientiously to learning correct speech. While 
speech recordings were made before and after 
surgery in several cases, many of the recordings 
are technically so poor as to be of little value. 
Recently we have obtained a few technically 
better recordings by employing the services of 
a professional studio rather than using the 
do-it-yourself technic. 

In trying to evaluate the results of the poste- 


rior pharyngeal flap procedure from the stand- . 


point of the patients involved, we sent ques- 
tionnaires to all patients except the one with 
the complete separation without resuture. In 
cases of children, the parents were asked to 
fill out the forms. Nineteen replies were received 
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in answer to nineteen questionnaires, the 
results of which are as follows: 


1. Has speech (a) improved very much? 
(b) improved some? 
(c) not changed? 
(d) become worse? 


2. Has the tone or quality of the voice improved? 


(a) yes_19 
(b) no 
3. Has speech therapy been carried out since operation? 
(a) yes 9 
(b) no 7 


If yes, individually? 6 or group? 5 


4. Have “colds” or “runny nose” been 
(a) more frequent? 2 


(b) less frequent? 11 


(c) no different? 6 
5. Have ear infections or drainage been 

(a) more? I 

(b) less? 9 


(c) no different? _6 


6. Was snoring during sleep noticeable before operation? 


(a) loud 
(b) average 9 
(c) none 5 
7. Is snoring noticeable since operation? 
(a) loud 2 
(b) average 13 
(c) none 3 
8. Could a balloon be blown up before operation? 
(a) yes 3 
(b) no 16 
9. Can a balloon be blown up since operation? 
(a) yes 16 
(b) no 3 


As can be seen, in no case was speech made 
worse by the surgery. We might add here that 
the surgeon gains some comfort from the 
knowledge that whatever happens after opera- 
tion, his chances of damaging the palate or 
making speech worse are extremely minute. 
Speech in fourteen patients was very much 
improved, and in five showed some improve- 
ment. All believed that the tone or quality of 
the voice was improved. This is of interest 
because, aside from actual pronunciation, tone 
is one factor that labels speech as “cleft palate” 
in ordinary conversation. The amount of speech 
therapy after surgery, group or individual, did 
not seem to correlate with results on the indi- 
vidual questionnaires. However, from our ob- 
servations we would say that at least some 


therapy is desirable for the best possible results. 
Upper respiratory infections and ear troubles 
seem to have been generally less frequent after 
surgery, although in one case ear infections 
were more frequent until both airways were 
enlarged. Improvement in this regard seems 
logical in that constant bathing of the naso- 
pharynx by ingested food is diminished or 
eliminated. In view of the fact that extremely 
loud snoring has been reported as a possible 
sequela of this operation, it is interesting to 
note that this occurred in only two patients 
and has since been easily corrected, whereas 
four patients w hen specifically queried reported 
severe snoring before operation and only aver- 
age or none afterward. Of the patients who 
could not inflate a balloon, one had had the 
belly flap repair of the palate. Another was the 
four year old patient who did not seem to know 
how to attempt the balloon inflation, but who 
did not detectably lose air through the nose 
during speech. The third still has occasional 
escape of air through the nose. 

People apparently find it hard simply to 
answer “‘yes”’ or “‘no.”’ Many additional com- 
ments were received. One of the “‘yes”’ replies 
to the question “Could a balloon be blown up 
before operation?” had a pencilled insertion 
saying “If he held his nose.” Only sixteen 
answers are tabulated in question No. 5, as 
three patients had never had ear difficulties 
before or after surgery. One parent commented 
that many people were surprised to learn that 
the patient ever had a cleft palate, and another 
commented that the grandparents were amazed, 
as they had not been able to understand the 
child prior to pharyngoplasty. 


FURTHER OBSERVATIONS 


We have read and heard statements con- 
cerning pharyngeal flaps which we consider 
erroneous or invalid. We would like to enumer- 
ate these in the light of our observations. 

1. One group of authors advocates preopera- 
tive tracheotomy as a technical aid to surgery. 
This has been unnecessary in our series from 
the standpoint of any potential difficulty in 
administering an anesthetic, and the orally 
placed endotracheal tube has been only an 
occasional annoyance, not a surgical hazard. 
This recommendation adds a second surgical 
procedure plus a scar on the neck, and these 
people usually have enough scars to worry 
about without any additions. We have had no 
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Fic. 2. Case 1. Patient A. M., age forty-four, had had palatal repair elsewhere at the age of eighteen, 
with subsequent slough. 


Fic. 3. Case 1. After repair with local tissues. Palate is still short and immobile. 
Fic. 4. Case 1. After posterior pharyngeal flap procedure. 
Fic. 5. Case 1. Motion during speech is illustrated by dotted lines on lateral airway borders in super- 


imposed negatives of palate at rest and during sustained 


complications due to madequate airway or 
aspiration of blood or mucus, either at surgery 
or postoperatively. 

2. In personal communication some plastic 
surgeons have expressed the fear that the 
operation may interfere with motility of the 
palate. In our experience this is not true, and 
in some cases the palate changes from a short, 
scarred, unmoving one to a highly motile, long 
palate. Figures 2, 3 and 4 show a rather typical 
case in an adult whose childhood repair had 
failed with subsequent slough. Figure 5 shows 
excursion of the lateral airway borders adjacent 
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“e” sound. 

to the pharyngeal flap by superimposed photo- 
graphs of the palate at rest and during a sus- 
tained “‘e” sound. Excursion is greater during 
explosive sounds. In any event, the complicated 
cases have little or no motility before pharyngo- 
plasty and can expect better speech whether 
they gain motility or not. 

3. Argument has been presented as to 
whether the flap should be based superiorly or 
inferiorly. The end result appears anatomically 
the same, and we cannot tell from the end 
result which way the flap was based. It bases 
itself along most of the length of the donor area 
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whether the donor area is closed or not, and 
this is essentially the same area in either case. 
To illustrate the confusion extant regarding 
this point, one of the writers on this subject 
states that superiorly based flaps pull the 
palate abnormally upward, while in our experi- 
ence contracture after healing tends to pull the 
palate posteriorly and downward. 

4. Some articles in the past have advocated 
a push-back operation in conjunction with this 
procedure. In view of the results that can be 
obtained without the additional push-back, 
performance of it seems unnecessary in that 
it adds extra time under anesthesia, tech- 
nical surgical difficulties, and hazards such as 
possible palatal sloughs, separation along suture 
lines or impairment of maxillary development. 
Results such as those shown in the previous 
illustrations, the ability to inflate balloons, and 
more normal speech, seem to show adequate 
palatal length with marked functional im- 
provement in our cases. 

5. There seems to be no difference in ana- 
tomical appearance of the end result or in 
speech improvement, whether the flap donor 
area is closed or left open. We have closed the 
donor area by lateral undermining in five pa- 
tients and have left the area open in fifteen. In 
either case the resultant scar is narrow and 
incorporated into the base of the eventual tubed 
flap. Therefore it does not seem wise to insult 
and possibly convert to scar tissue pharyngeal 
muscle lateral to the donor area in order to 
close that area by undermining. 


SUMMARY 


Experiences with the use of a posterior 
pharyngeal flap in twenty cases of cleft palate 
are reported. One case is a complete failure 
with separation of the flap from the palate. 
Another case is classed as a failure since the 
palate is largely composed of an abdominal 
skin flap and improvement in speech is negligi- 
ble. Twelve patients have excellent speech 
without detectable cleft palate abnormality and 
six have good speech with bad habits, rather 
than physical inadequacy, responsible for their 
remaining speech faults. Sixteen of these 
eighteen patients can inflate balloons. 

Questionnaires were sent to, and replies 
received from, all patients except the one 
whose end result was classed as a complete 
failure. All believed that speech and tone or 
quality of voice were improved after surgery. 


Infections of the upper respiratory tract and 
ear were generally less frequent or unchanged 
after surgery. Snoring was more noisy in two 
patients and less noisy in four. Sixteen could 
not inflate balloons before surgery, but sixteen 
(or all but three) could afterward. 

General anesthesia by orally placed endo- 
tracheal tube was employed satisfactorily in all 
cases. Xylocaine, 0.5 per cent, with 4 drops of 
epinephrine 1:1000 to 1 ounce was injected 
locally for hemostasis. 

Motility of the palate was not impaired, and 
in some cases seemed improved after the 
procedure. 

No essential anatomical or speech differences 
could be noted whether the flaps were based 
superiorly or inferiorly, or whether the donor 
area was closed or left open at surgery. Since 
superiorly based flaps are technically egsier to 
attach without tension, we advocate their use 
and believe that closure of the donor site is not 
necessary. 

We believe that adequate velopharyngeal 
closure with definite speech improvement can 
be obtained by pharyngeal flap alone, and did 
not combine this procedure with a push-back 
operation with its added trauma and potential 
complications. 
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order to appreciate the significance of 
microorganisms in the burn wound, the 
changing relationships between the host’s de- 
fenses and the bacterial flora during the hos- 
pital course of the patient must be taken into 
account. Not only do the types and numbers 
of bacteria vary markedly, but also the indi- 
vidual’s ability to resist systemic and local 
infection. Initially the surface of the burn 
wound may appear to have been sterilized by 
the intense heat. Blister fluid will often appear 
to be free of organisms, sometimes remaining 
so for a period of several days. However, as has 
been shown by Price and his associates |1], bac- 
teria in hair follicles and sweat glands may sur- 
vive and proliferate, so that even if the surface 
of the wound can be maintained free of con- 
tamination from outside sources, these deeply 
embedded organisms eventually serve to “‘seed”’ 
the area beneath the burned layer. 

The bacteria recovered in culture of burn 
wounds reflect the immediate environment. If 
local treatment is carried out by the occlusive 
method, only with the strictest adherence to 
aseptic procedures and very frequent dressing 
changes can the wound be kept relatively free 
of outside contamination. Rapid saturation 
with exudate provides an avenue through 
which most bacteria may cross the dressing 
barrier. 

If the exposure method is employed, preven- 
tion of surface contamination from sources 
other than the deep hair follicles is practically 
impossible. An attempt should be made, never- 
theless, to restrict superficial contamination of 
the wound to the patient’s own flora by isola- 
tion and by observing “‘no-touch”’ technics if 
possible. Bacteria which do reach the surface 
are usually kept from free proliferation by the 
dryness of the wound, but if a wet swab of the 


General Aspects of Microbial Growth 
in the Burn Wound 


T. G. Biocker, JR., M.p., JosepH A. Bass, m.p., S. R. Lewis, M.p. AND GILBERT G. EapE, M.D., 
Galveston, Texas 


surface is taken, a variety of organisms can be 
cultured. Most frequently these will reflect the 
nasal and oral flora of the patient and of the 
personnel attending him. Thus Staphylococcus 
aureus and albus, alpha and beta hemolytic 
streptococci, diphtheroids, and _ occasionally 
Neisseria species may be cultured. Gram-posi- 
tive spore-formers from the air may also be 
recovered. 

Of these organisms, however, only the beta 
streptococci and the hemolytic S. aureus are of 
importance while the eschar remains relatively 
intact and is adherent to the subcutaneous 
tissues. The ability of the beta hemolytic 
streptococci to invade through even small 
breaks and to spread rapidly through tissues, 
producing cellulitis, lymphangitis, or blood 
stream infection, is so well known that in view 
of the continued susceptibility of these organ- 
isms to penicillin, the use of this drug as a 
prophylactic measure is not only defensible but 
desirable. Routine prophylaxis against the 
staphylococci by means of penicillin or any 
other antibiotic is pointless unless laboratory 
determinations on the susceptibility of the 
particular strain of staphylococcus are con- 
ducted. The high incidence of antibiotic- 
resistant staphylococci, particularly in hospital 
populations, is well known, and simultaneous 
resistance to several antibiotics is common 
[2-4]. The invasiveness of staphylococci is 
generally of a much lower order than that of the 
beta hemolytic streptococci, particularly during 
the acute phase, when the function of the burn 
coagulum as a mechanical barrier is main- 
tained and the host resistance factors have 
apparently not been markedly altered. The 
invasive beta hemolytic streptococci, then, 
present the greatest potential hazard in the 
early stage. Fortunately, because of their con- 
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tinued sensitivity to penicillin, the prophylactic 
use of this antibiotic virtually eliminates the 
danger of invasion by these organisms. 
Separation of crusts and eschars may begin 
as early as the fifth day postburn if there is 
contact with bed clothing or maceration, or in 
cracks which result from motion at joints. The 
moist, softened dead tissue provides an ex- 
cellent pabulum for the proliferation of most 
of the commonly occurring organisms men- 
tioned above. No feasible method is currently 
available which will prevent bacterial prolifera- 
tion in open burn wounds or in eschars which 
show moisture at the margins or elsewhere 
with loss of its integrity in any degree. Tran- 
sient growth of a large variety of organisms will 
be noted. In addition to those normally found 
in the mouth and nasopharynx, contamination 
of the wound with enteric flora is almost in- 
variably seen, for example Escherichia coli, 
Aerobacter aerogenes, Paracolons, and members 
of the Mima-Herellea group. The flora tend, 
however, to be comprised primarily of Staphy- 
lococci, of both the aureus and albus varieties, 
along with Proteus and Pseudomonas aerugi- 
nosa, which imparts a blue-green appearance 
to dressings. If the patient has been placed on 
systemic antibiotics, the emergence of these 
three types is accelerated. For example, if 
penicillin is employed, most of the gram-posi- 
tive flora will be eliminated from the wound; 
the frequently occurring penicillin-resistant 
strains of staphylococci found in all hospital 
environments will persist, along with the gen- 


erally non-susceptible gram-negative flora. If 


antibiotics effective against the general gram- 
negative flora are administered, Proteus and 
Pseudomonas species will survive, by virtue of 
their generally high resistance to most anti- 
biotics. However, if systemic antibiotic therapy 
is withheld there is still a tendency for Staphy- 
lococci, Pseudomonas and Proteus species to 
predominate in surface bacterial cultures. 
After premature partial loss of burned tissue 
or removal of the slough in full-thickness burns 
at the optimal time, microbial growth occurs 
directly adjacent to viable fat and connective 
tissue. At this stage generalized invasion is most 
likely to occur unless early grafting can be ac- 
complished. To attribute increased susceptibil- 
ity to loss of the mechanical barrier alone, 
however, is an oversimplification of the prob- 
lem. Development of anemia, hypoproteinemia, 
diminution of adrenal reserve and general ex- 
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haustion of the host defenses may also con- 
tribute to systemic infection. Death in many 
instances may result from septicemia per se [5], 
but at other times it appears to be only one 
factor in a general state of burn decompensa- 
tion. In some instances there is fatal outcome 
even when vigorous therapy with antibiotics 
has been shown by laboratory tests to be 
effective against the organisms involved. 

Treatment of systemic infection obviously 
depends not only on the species of organism 
involved, but also on the antibiotic susceptibil- 
ity pattern of the particular strain. Strains of 
S. aureus resistant not only to penicillin but 
also to the tetracyclines, dihydrostreptomycin, 
and erythromycin are frequently encountered. 
The notorious resistance of P. aeruginosa to 
most antibiotics which can be used systemically 
without special precautions presents an ex- 
tremely difficult problem. Frequently, only 
polymyxin, of the large battery of antibiotics 
currently available, will be effective. Proteus 
species are similarly resistant to a wide variety 
of these drugs, and some strains resist all 
agents currently available for treatment of 
blood stream infections. 

With the formation of granulation tissue on 
the burn wound, an effective mechanical and 
functional barrier is again established, since 
phagocytic elements prevent significant inva- 
sion of the tissue, even though sterilization of 
the surface cannot be achieved. The high in- 
cidence of resistance of the bacterial flora to 
the various antibiotics makes it evident that 
no one topical agent is effective against all 
organisms. On the basis of laboratory data 
collected over a period of eight years on our 
service the combination of polymyxin, baci- 
tracin and neomycin, which may be obtained 
in several commercial ointments, is effective 
in vitro against the bacterial flora usually en- 
countered. Significant increases in resistance to 
any of these antibiotics and hypersensitivity 
reactions have been noted only in rare in- 
stances. Clinical studies, however, have shown 
that wound sterilization does not occur as 
might be anticipated. As a matter of fact, satis- 
factory results in the treatment of local infec- 
tion cannot be achieved without mechanical 
cleansing and frequent dressing changes, and 
effectiveness of therapy is not appreciably en- 
hanced by multiple antibiotic preparations. In 
vivo studies with single antibacterial agents 
such as furacin® indicate comparable effec- 
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tiveness as long as wound cleanliness is 
maintained. 
Preparation of an area for skin coverage 
should aim at appreciable reduction of the 
organisms present, as well as removal of all 
non-viable material which may serve as a nu- 
trient for bacteria or interfere mechanically 
with the success of grafting procedures. Con- 
tinuous wet saline dressings for twenty-four 
hours preceding surgery significantly decrease 
the wound flora, facilitate removal of purulent 
exudate and necrotic tissue, and improve the 
character of the granulations. Neither the in- 
clusion of antibacterial agents in the soaks nor 
systemic antibiotic therapy has been shown to 
alter significantly the numbers and types of 
organisms present or improve the “take” of 
the skin grafts, except in the case of beta hemo- 
lytic streptococcus infection, which will respond 
as a rule to either type of medication [6]. The 
relative numbers and types of other bacteria 
on the surface of granulation tissue bear no 
consistent relationship to the success of grafting 
procedures. Recent studies in our laboratories 
have failed to show that the presence of S. 
aureus, and Pseudomonas and Proteus species 
has any detrimental effect within relatively 
broad numerical limits. Covering of the exposed 
area by grafts restores the continuity of the skin 
and eliminates the surface exudate in which the 
organisms proliferate. The functional elements 
of the granulation tissue, as well as the bac- 
tericidal activity of the body fluids, combine to 
destroy rapidly the residual organisms not pre- 
viously removed in the cleansing process. The 
administration of systemic antibiotics after 
grafting has not been shown to improve the 


take unless the presence of beta hemolytic 
streptococci is suspected, in which case specific 
therapy should be employed. 

In conclusion, although prevention of infec- 
tion still remains one of the unsolved problems 
in the treatment of severe full-thickness burns, 
clinical and laboratory studies within recent 
years have served to focus attention on bac- 
terial contamination and invasion and to re- 
move early misconceptions concerning the 
origin and development of microbial growth in 
the wound. A number of external and internal 
factors affect resistance of the host at various 
stages. Indiscriminate use of antibacterial 
agents is of little value. Antibiotics should be 
employed only as specifically indicated and as 
adjuncts to basic surgical technics. 
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The Future of Plastic Surgery 


ALBERT D. Davis, M.p., San Francisco, California 


HE sudden ‘‘discovery”’ of plastic surgery 

as an entity during World War 1 (1914- 
1918) did much to place it on a very sound 
basis with other surgical specialties. However, 
recent historical research [1] shows that opera- 
tions for repairing defects of the ear lobe with 
a skin graft and a detailed method of trans- 
planting a skin flap from the cheek for repairing 
a nasal deformity are described in a text esti- 
mated to have been written as early as the 
sixth century B.c. Celsus (25 B.c.-50 A.D.) 
wrote of operations on lips, noses and ears. The 
history of plastic surgery may be traced from 
this early beginning up to the present time. 

The recent two-volume work [2] by Sir 
Harold Gillies and D. Ralph Millard, Jr. 
describes rather autobiographically the search 
for newer methods for the repair of some of the 
most fantastic deformities that any group of 
surgeons has been called upon to correct. The 
challenge of caring for these war wounds was 
accepted and men interested in this field were 
trained so that, at the outbreak of World War 
11, many well organized plastic surgery centers 
were formed, staffed and made ready to receive 
the mutilated victims of that war. With the 
development of the tubed pedicle and other 
methods, together with the invention of new 
instruments for taking calibrated skin grafts 
and newer methods for safer anesthesia [3], the 
plastic surgeon now had a choice of procedures 
to obtain the best cosmetic result. 

In spite of the experience gained and the 
foundation of sound basic principles laid down 
by the various leaders and pioneers, and in 
spite of the various short cuts made possible by 
new instruments and the improved methods 
of anesthesia, there is still a great void left 
which handicaps the plastic surgeon and which 
can be solved only through research. These 
problems are most perplexing in that they 
concern transplantation of tissues and organs, 
mutations due to drugs, diseases, radiation, 
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genetics and hereditary factors, keloid forma- 
tion and many others. 

While there are many known factors which 
cause mutations, such as diseases in the early 
months of pregnancy (e.g., rubella), drugs, 
radiation, etc., there are many unknown factors 
which influence the normal development of the 
embryo. Even so, the present concept of pre- 
natal care is to consider pregnancy and child- 
birth as a natural normal occurrence. Prepara- 
tion for a normal baby is discussed long before 
childbirth. The possibility of an abnormal 
birth is rarely discussed and, even if questioned, 
is glossed over with theories, unexplained and 
speculative. 

It is a well known fact [4] that the amniotic 
fluid present plays an important role in the 
development of the embryo, greatly increased 
in anencephalous, stenosis of the duodenum 
and agenesis of the kidneys. Many other in- 
stances of abnormalities may be mentioned 
which require stern measures for delivery but, 
in the majority of congenital deformities, 
childbirth is normal and the obstetrician is hard 
put to answer all the questions of the parents 
as to the etiology. The difficulty of obtaining 
evidence in humans by research is obvious. In 
the majority of tabulated records of malforma- 
tions, many abnormalities of interest to the 
plastic surgeon are omitted and only those 
dealing with survival of the infant are listed. 
The frequency of the occurrence of develop- 
mental anomalies is much larger than reported. 
The central nervous system is involved more 
often than any other maldevelopment, with 
cardiac deformities a close second, followed by 
gastrointestinal and genitourinary deficiencies. 

The pediatrician [4] may be able to treat and 
care for the general health of these children but 
must call upon his surgical colleagues to correct 
the malformations. Therefore, there must be a 
constant increase in the number of men trained 
for this field alone. Furthermore, there must 
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be ways and means, through research and 
experimentation, by which these malformations 
might be prevented. The constant factors, 
which the pregnant mother tolerates well but 
injure the fetus, must be sought out; perhaps 
many of the older theories of arrested develop- 
ment should be discarded and attention turned 
to wider fields. It has been demonstrated that 
practically every abnormality resulting from 
genetic action in mammals may be reproduced 
by artificial means. A combination of genetics 
and environmental factors may cause the 
majority of developmental defects, especially 
in cleft palates. The influence of dietary require- 
ments with insufficient riboflavin is well 
established. 

This brings the subject of congenital mal- 
formations into a somewhat mixed pattern 
which some believe is purely on a genetic basis 
and others on the many diverse patterns by 
which they may originate. The problem thus 
becomes one in which the plastic surgeon is 
involved, and his training for the care of these 
cases, as well as the many others, becomes the 
paramount issue in the future. With the advent 
of nuclear fission and radiation exposure (even 
if outlawed in war) and their delayed side 
effects which appear many years later, we must 
be aware of their effects from peacetime use for 
utility purposes. 

Most of us remember the terrific facial 
wounds resulting from trench warfare during 
World War 1 and the well recognized burns of 
the airmen during the same period. World War 
11 brought early flash burns from Pearl Harbor, 
followed by hopelessly crippled aviators whose 
planes had been shot down in flames. At the 
present time many men exposed to radiation 
of various kinds during World War 11 find them- 
selves either sterile or giving birth to deformed 
children. The future of plastic surgery then 
resolves itself into not only the surgery per se 
but also the definite understanding of the causa- 
tion of the deformities. 

The unknown factors in homotransplanta- 
tion need further study and research. A mind 
trained to “think furiously,” to observe and 
apply knowledge gained from previous training 
is required if these factors are to be found. 

Every known failure should bring up the ques- 
tion, ““Why?”. Solutions must be found to 
problems presenting stumbling blocks to suc- 
cess in transplantation of tissues and even 
organs, if needed, to sustain life. For many 
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years it has been known that successful ex- 
change of skin grafts can be done in identical 
twins and, recently, kidney transplantations 
have been accomplished in identical twins. 
Transplantation of vessels from cadavers to 
replace hopelessly diseased vessels in the living 
has prolonged the lives of many. Corneal grafts 
from the dead have given sight to blind eyes. 
Preserved cartilage and bone are used in many 
cases to replace their counterparts lost in acci- 
dents, disease and filling defects. Substitution 
of plastic materials for tissue transplantation 
offers a wide range of possibilities, both at 
present and for the future, until the unknown 
factors are discovered that will allow free 
homologous transplantations with absolute 
assurance of takes. There are many other prob- 
lems to be considered, many to be solved. 
Several questions have come to the attention 
of those interested in the future of plastic 
surgery. Recently James Barrett Brown of 
St. Louis wrote a timely editorial [5]. It dis- 
cusses primarily the problem of training 
younger surgeons in all surgical specialties and 
compares the present trend of training with 
the methods used only a few years ago, when 
a house officer or resident was a full-time man 
who really resided in the hospital. 

Problems of economics, ability, age, devotion 
to the service of the patient, cooperation and 
the desire for certification by specialty boards 
are discussed and the fact is emphasized that 
there are few short cuts which can be made in 
any training program, yet the training program 
for plastic surgeons of the future must be 
solved. A difficult question thereby arises as to 
the limitations of the specialty. The necessity 
of thorough knowledge of the known causative 


factors of deformities has been stressed; knowl- — 


edge of pathological conditions has not because 
it is a basic and fundamental requirement in 
its fullest sense. The smallest, unsuspected 
lesion, improperly handled, may mean the life 
of the patient and every preceptee, resident or 
assistant should be always on the alert for 
these situations. This is especially true in young 
children in whom, for example, a deadly syno- 
vioma may be passed off as a simple lipoma 
undeserving of notice by the more experienced 
surgeon. Can all of these requirements be 
reached in the training programs now in effect? 
Surgical technic is a necessary part of the pic- 
ture but, without an understanding of future 
possibilities and the ambiton to solve these 
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problems, the trainees may live to see them- 
selves relegated to a greatly limited field. 
Whether or not the training period to meet the 
ideals set forth can be carried out without sub- 
sidies or scholarships sufficient to maintain a 
reasonable economic standard in these days of 
early marriages and raising families poses a 
question. Whether or not research should come 
first as an entity or be combined with surgery 
from the beginning is another problem. Re- 
search is an expensive affair, requiring large 
amounts of space, costly apparatus, a great 
deal of time and a thorough background in the 
basic sciences as well as medicine. Great strides 
have been made in the last quarter of a century 
and further strides will be made, perhaps faster 
than we can visualize at present. However, the 


fact remains that the plastic surgeon of the 
future must be prepared and able to meet his 
colleagues in every field if he is to take his 
rightful place among them. 
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A Toe-to-Thumb Transplant 
with Nerve Graft 


R. CHANDLER, M.B. (Sydney), F.R.c.S. AND PATRICK CLARKSON, M.B. (London), F.R.C.S., 
London, England 


From the Basingstoke Plastic Centre, London, England. 


a ipepnener in 1900 was the first to describe 
a successful transfer of a toe onto a hand 
[z]. In England this operation was first done 
successfully at Basingstoke by Gillies in 1945 
[2]. All subsequent work in England in this 
method of digital reconstruction has been due 
to the stimulus, and often to the direct advice 
of Gillies. 

The present case is reported as an example 
of the continuing stimulus of his work in 
surgery of the hand. It illustrates three points 


of special interest in these hallux transfers: (1) 
the good ‘“‘match” of the transferred big toe 
to the opposite intact thumb, (2) the use of a 
7 cm. free nerve graft between stumps of 
medial digital thumb nerve and medial digital 
nerve of transferred hallux, and (3) the use of a 
“delayed” dorsolateral foot flap to cover the 
head of the first metatarsal at the time of the 
transfer. 


CASE REPORT 


In October, 1954, this patient, a twenty-one year 
old man, was involved in a motorcycle accident 


Fic. 1. Preoperative view showing loss of left thumb distal to base of proximal phalanx. 


Fic. 2. The foot flaps. The first, proximal to the base of the hallux, is for the transfer. The long lateral flap is to 


provide cover of the distal stump. Both are “delayed.” 


Fic. 3. The hand-foot attachment, under a dorsal foot flap and with a dermatome graft to the secondary dorsal foot 


defect. 
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Fic. 4. The final result, showing the fine pinch between 
index finger and thumb, and the very reasonable match 
in size and shape which the transferred big toe has 
given. 


during his period of National Service. He sustained 
a traumatic amputation of the left thumb near its 
base. First aid treatment of the injury consisted of 
simple suture of the wound. 

He was first seen at the Basingstoke Plastic 
Centre on February 29, 1956. Examination of the 
left hand showed that the thumb had been ampu- 
tated through the base of the proximal phalanx. 
(Fig. 1.) There was ankylosis of the metacarpo- 
phalangeal joint, and a healed terminal incision. 
Thenar movements were good. The patient stated 
that the thumb stump felt cold and at times became 
blue. At this visit the patient appeared to be well 
adjusted to his loss and asked if he could have a 
prosthesis rather than a surgical repair. He was 
advised of the surgical alternatives and sent home 
to think it over. 

He was readmitted on March 8, 1956, by this 
time having decided to have a reconstruction 
performed. 

On March 22nd two flaps were delayed on the 
dorsum of his foot: the first circumscribed an area 
of skin around the base of the left great toe, the 
second outlined a large area on the outer side of 
the dorsum of the foot. This second flap was 


planned as a cover for the head of the first meta- 
tarsal. (Fig. 2.) 

On April 5th further delay of the foot flaps was 
done. 

On April 26th a flap was raised from the base of 
the left thumb stump to expose the base of the 
proximal phalanx and the metacarpal head. The 
tendon of the left flexor hallucis longus was identi- 
fied through an incision beneath the medial 
malleolus and divided. The flap surrounding the 
base of the great toe was then raised and the long 
extensor tendon identified and divided. The left 
hand was then brought down into contact with the 
great toe, the capsule of the metacarpophalangeal 
joint of the toe having first been opened to draw 
up the divided long flexor tendon and attach it in 
the thenar region. The extensor tendon was 
sutured to the extensor pollicus longus tendon at a 
level 2 inches proximal to the wrist joint. No at- 
tempt was made to suture the flexor hallucis longus. 
The flaps were joined and the raw area on the dor- 
sum of the foot covered by means of a free derma- 
tome graft. (Fig. 3.) 

On May 17th the digital nerve on the lateral 
aspect of the great toe was exposed and divided, 
about 14 inch of the length of nerve being tucked 
under the distal skin flap. The digital vessels on 
this side were also divided. 

On May 24th the incision from the dorsal flap 
of the foot was continued around on the undersur- 
face of the great toe, thus completing a circumferen- 
tial delay. The digital nerve on the medial side was 
divided, and about 1 inch of its length tucked under 
the distal skin flap. 

On June 7th the delaying incisions around the 
great toe were opened up and the toe completely 
freed from the foot. The defect on the foot was 
then closed by means of the previously delayed 
flap from the outer side of the dorsum of the foot, 
to cover the head of the metatarsal, and by a free 
graft for the rest of the dorsum. Having transferred 
the toe onto the thumb stump, the anterior defect 
on the thumb was closed by means of a free skin 
graft. 

Convalescence from this operation was some- 
what stormy. The foot flap became cyanosed and 
there was infection around the graft on the thumb. 
X-ray of the hand also revealed some rarefaction 
of the proximal toe phalanx. Fortunately the 
infection settled. 

On June 28th the patient was again taken to the 
theatre and some small necrotic portions of the 
proximal toe phalanx were nibbled away. The head 
of the metacarpal of the thumb was also “fresh- 
ened,” the two bones brought into apposition and 
the skin incision closed. Fixation was carried out by 
means of plaster of paris splints. 

The patient made very satisfactory progress and 
no complications occurred apart from minor de- 
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grees of marginal necrosis of hand and foot flaps. 
The patient was discharged on July 25th with 
instructions to wear a night splint on the hand. 

On April 25, 1957, he returned for review. The 
transplant appeared to be very successful cos- 
metically; he had obtained marked functional im- 
provement. There was still some lateral angulation 
at the metacarpophalangeal joint but this enabled 
the patient to grip large objects. 

On May 2nd the patient was readmitted and the 
thumb web was opened up through an incision 
running along the thenar crease. The digital nerve 
to the thumb was located and the divided stump 
of the digital nerve to the toe was dissected out. 
The 7 cm. gap separating these two ends was then 
bridged by means of a graft taken from the super- 
ficial radial nerve. (Previous “blocking” of the 
radial nerve by procaine had caused no detectable 
area of skin analgesia on the dorsum of the hand.) 

On June 13th, under tourniquet, the shaft of the 
first metacarpal was exposed through a radially 
placed incision, and arthrodesis was performed 
between the proximal toe phalanx and the head 
of the metacarpal. Fixation was carried out with 
Kirschner wires and plaster of paris splints. 

When the patient was last seen, three months 
after the 7 cm. nerve graft, there was some patchy 
return of light touch over the medial side of the 
pulp. 

The transfixing wires of the arthrodesis were in 
position. The metacarpophalangeal joint was 
slightly flexed but allowed full abduction for 


gripping big objects, and also opposition of index 
pulp to “thumb” pulp for the picking up of small 
objects. (Fig. 4.) 

The passive range of the interphalangeal joint 
was 175 to 165 degrees. No flexor tendon recon- 
struction has yet been considered. 


SUMMARY 


A further successful pedocarpal transfer is 
reported in the reconstruction of a lost thumb. 
Clarkson [3] reported fifteen such toe-hand 
transfers in six patients, with the loss of half 
of one digit in a three-digit transfer. This addi- 
tional case provides further evidence that the 
dorsal foot flap method is practical and safe 
and that it can provide a good cosmetic result 
with the possibility of improved sensation by a 


free digital nerve graft. 
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A Radical Rotation in Single Harelip 


D. MILLarp, Jr., M.p., Miami, Florida 


;" Harold Gillies has long taught the prin- 
ciple of avoiding routine by treating each 
patient individually. Stimulated by this prin- 
ciple, challenged by a stream of harelips in 
Korean patients and disappointed by my results 
with standardized methods, I was lead to 
contemplate the use of the existing cupid’s 
bow and dimple in toto. 

The act of constructing or repairing facial 
features is of its very nature artistic and, as in 
all art, depends on freedom for its vitality. 
No two cases are exactly alike; not even two 
harelips of seemingly equal degree of cleft can 
boast this identity. In general, one cleft lip with 
its nasal distortion may be reminiscent of an- 
other; they may even be similar but never 
quite identical. Hordes of patients are run 
through the A,B,C, blue-dot routine because 
of the temptation to latch on to a reasonably 
satisfactory method and drift merrily along 
mesmerized by a memorized blueprint. Yet 
the simple fact that no two lips are identical 
seems to demand a surgical solution for each, 
with a personality all its own. 

A Normal Goal. The ideal normal nose has 
a straight columella, symmetrical nostrils, alae 
bases which swing into the lip with equal flare 
and a sill to each nostril floor. The ideal normal 
lip has a balanced muscular action, a cupid’s 
bow with a midline tubercle of vermilion, high- 
lighted along its upper border by a white 
rolled edge and two columns of the philtrum 
embracing a central dimple. Closer scrutiny 
reveals that the philtrum columns run from 
each peak of the bow with varying degrees of 
curve toward the sides of the columella. All of 
these natural landmarks must be taken into 
account if there is to be any hope of camouflag- 
ing the harelip look. 

Guided by Principles. In the harelip de- 
formity both the lip and nose have been short- 
changed. Not only has nature left out a portion 
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but she has allowed distortion of what remains. 
This distortion can be relieved by moving nor- 
mal tissues into normal position and retaining 
them there. The normal tissue which is out of 
position here is the vestige of a cupid’s bow, 
with a philtrum column and dimple. This entire 
unit can be rotated down into normal position 
and maintained in this position by a lateral 
advancement. 

With tissue actually missing we must throw 
away nothing, guarding what little we have 
jealously for use to its utmost advantage. The 
presence of a cleft necessitates the formation 
of a scar and this scar, if not hidden, more often 
than not will give away the secret. It would be 
well, if possible, to maneuver it into hidden 
crevices or use it to simulate natural landmarks. 


Two Fundamental Actions: 

1. Rotation. The main component of the 
lip on the non-cleft side has three- 
fourths of a cupid’s bow as well as one 
column of the philtrum and its asso- 
ciated dimple. This entire entity is in 
distorted position and should be rotated 
down radically into normal position 
leaving a gap above. To maintain this 
first correction the gap must be filled. 

2. Advancement. An advancement of the 
lip from high on the cleft side will cross 
the cleft to fill the gap and in so doing 
will automatically correct the alar flare 
and the abnormally wide nostril floor. 


Description. With no effort toward making 
a routine procedure or pinpointing a rigid A, B 
and C let us proceed along a logical sequence. 
As suggested by Blair, there is no better meas- 
ure than the human eye; this type of art is not 
strictly mathematical. First, let us focus on the 
non-cleft side. Visualize the vestige of the 
cupid’s bow and put a hook in its tubercle. 
Then starting at what would be the height of 
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Fic. 1. Incomplete 


clefts of the lip. 


Note 


that even a muscular Simonart’s band 


is salvaged and not sacrificed in the usual manner. First there is rotation of 
flap A which opens a gap for advancement of flap B which in turn makes way 
for transposition of flap C. A wedge excision of a wide nostril floor may be 


indicated. 


the bow’s peak on its cleft side, freshen the edge 
of the lip up along the cleft, curving in as the 
columella is approached. (Figs. 1 and 2, top 
right.) This incision is advanced across, be- 
tween columella and lip, letting the entire lip 
component as flap A rotate down into normal 
position. Just how far this incision should go 
depends on the patient. Usually it will extend 
slightly past the midline so that the rotation 
is radical and ever so slightly overcorrects the 
original distortion. In the process of rotating 
this main lip component the incision leaves a 
small triangular flap C attached to the colu- 
mella, as well as a triangular gap in the wake 
of this main rotation. Flap C is destined to 
form the nostril sill and absorb a part of the 
pull at the tightest point in the closure. (Figs. 
1 and 2, bottom left.) 

The next vital step is to free radically the 
nasal and lip attachment to the maxilla on the 
cleft side. Then the second relaxing incision 
high on the cleft side of the lip can be started. 
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The length of this incision varies markedly 
with the size of the cleft. In incomplete clefts 
a muscular Simonart’s band itself can form the 
main portion of this advancement flap B so 
that the incision need not be long and should 
extend horizontally. Note: a wedge of nostril 
floor may require excision. (Fig. 1, top right.) 
In complete clefts this incision will start high 
and curve down under the alar base. (Fig. 2, 
top right.) It is well to extend this incision 
cautiously and “cut as you go” so that by 
repeated trial flap B advances until it amply 
fills the gap and maintains the primary rota- 
tion. One of the most satisfying after effects 
of advancing the lateral triangular flap B 
across into the gap between the columella and 
flap A is the natural positioning of the flaring 
alar base. It is at this point in extremely wide 
clefts, however, that a moderate amount of 
tension is created. Yet if there must be tension 
this is the point of greatest advantage. Not | 
only does this tension provide a reduction in 


Radical Rotation in Single Hareli eg 
~ 
4 
~ 
¥An 
| 
hee 
Ad 
rie: 
3 
¢ 
° 


Millard 


Fic. 2. Complete clefts of the lip. There is a variation in each case but the 
fundamental principles stand strong. Rotation of flap A, advancement of B, 
transposition of C. Flap C has been drawn too large and too long in lower left 


diagram. 


the abnormally wide nostril floor but any rela- 
tive tightening across the upper portion of the 
lip produces a pleasant protrusion of the lower 
portion resulting in the semblance of a pout. 
Another advantage is that tension high in the 
lip, as here described, is splinted by the maxilla 
beneath and distortion of the soft free border 
of the lip, as seen in other methods, is avoided. 
As soon as the rotation and advancement 
have been carried out it is time for flap C to 
get into the act and, in fact, to actually absorb 
some of the tension at the tight point. It is 
brought across above to form the nostril sill 
and at the same time pulls the deviated colu- 
mella and anterior septum into a straight posi- 
tion adding to the symmetry of the nostrils. 
Now freshen the cleft edge on the cleft side a 
distance to match the length of the rotation 
incision on the opposite side. This will require 
turning back a vermilion flap off of flap B to 
give the necessary length. Keep this vermilion 


flap as it can play a minor roll subsequently. 


(Figs. 1 and 2, bottom left.) 
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Three Key Stitches: 

1. Pin the point of the lateral advance- 
ment flap B into the chink of the rota- 
tion gap. 

Bring the point of flap C across to make 
the nostril sill and to take up some of 
the pull of 1. 

Pick up the top edge of the vermilion of 
flap A and B with a suture to approxi- 
mate the red border at the height of the 
cupid’s bow on the cleft side. 


Then follows a careful muscle approximation 
with fine plain catgut and a meticulous closure 
of skin and mucosa. When the closure has been 
completed down to the key vermilion stitch 
it is time for vermilion interdigitation. The 
vermilion of the cupid’s bow on the non-cleft 
side tends to thin out. It can be bolstered from 
behind by a relaxing incision posteriorly if, 
into this slit, is fitted the vermilion flap from 
the cleft side tailored into a tongue. When 
desirable, this interdigitation can be used to 
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Fic. 3. The philtrum position of the scar is a disguise. The upper lip is loose, 
cupid’s bow soft, philtrum dimple bordered by bilateral columns. Insert shows 
nasal correction and philtrum dimple in action. 


Ale 


Fac 
Fic. 4. Note white roll of vermilion border, philtrum dimple, and near absence 
of visible scar in a potential keloid maker. Insert (before) shows severity of 
nasal deformity. Insert (after) shows cupid’s bow and lip in action with a 
natural pout. 


symmetrize the cupid’s bow and although in- a slight slump of the nostril arch. This can be 
visible from the front view will tend to inter- corrected by a crescentic Kilner-like excision 
rupt a contracture line. (Figs. 1 and 2, bottom __ of skin and alar cartilage to raise the height of 
left and right.) Thus the general effect of this the arch on the flat side. 
final scar is a line running from the peak of one Pertinent to Bilateral Clefts. This same prin- 
bow along a natural philtrum line beside the ciple is being used in bilateral clefts of the lip. 
dimple and matching the opposite normal Yet the return of normal tissue to normal posi- 
column. The scar proceeds obliquely up toward __ tion does not pertain to the cupid’s bow inas- 
the columella swinging under and breaking into much as true bilateral clefts have no residual 
a zigzag, all of which is hidden in the shadow _ bow. The normal element rather is the pro- 
and crease lines of the nostril sill and alar base. | labium which belongs in the center of the lip. 
(Figs. 3 and 4.) There is an age old plastic tug-o-war still rag- 
A Nose Note. In spite of the correction of _ ing, in which the pitiful little prolabium gets 
the position of the alar base there may still be _ pulled from both sides. One team yanks it dow: 
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into the lip ending up with a flat ugly nasal tip; 
the other team pushes it up into the columella, 
pulling the lip together with an unnatural seam 
down its center. Let’s snap this tug-o-war 
smack in the middle by dividing the prolabium 
from the columella, thus letting the columella 
and nasal tip go up and freeing the prolabium 
to settle down into the lip as a philtrum dimple. 
In order to preserve a blood supply to the pro- 
labium it must be detached from the columella 
in two stages, one side at a time. The gap be- 
tween columella and prolabium is eventually 
filled by interdigitating triangular flaps from 
each lateral lip element. Flap B which is ad- 
vanced in single clefts is also ideal in incomplete 
bilateral clefts as well as moderately wide com- 
plete bilateral clefts. In extremely wide bi- 
lateral clefts the triangular flaps are sometimes 
better transposed from a vertical position along 
the cleft to a horizontal position between colu- 
mella and prolabium. Vermilion flaps from the 
lateral lip elements overlap turned down pro- 
labium vermilion for an excellent cupid’s bow. 
Results on this work will appear at a later date. 


A Summary of Salient Points: 

1. A natural look is obtained by preserva- 
tion of normal landmarks, i.e., a cupid’s 
bow, its white rolled edge, one philtrum 
column and the philtrum dimple. 

2. The position of the alar base is corrected. 

3. The nostril sill is formed while straight- 
ening the columella and anterior septum. 

4. Only residual scar is one which first imi- 

tates the missing philtrum column and 
then is hidden in the shadow of the 
columella, nostril sill and alar base. 
Very minimal tissue is discarded during 
this physiological closure. _ 

There is freedom in this “cut as you 
go”’ technic with a change in personal- 
ity in each case. There is no burning of 
bridges. 
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7. Only tightness occurs when tension is 
already mandatory in order to narrow 
the wide nasal floor and pull in the 
flaring alar base. This moderate tight- 
ness high across the upper lip produces 
a natural eversion of the lower border 
of the lip. 


Possible Queries. Contracture (?): There are 
some who fear the long oblique line of the 
lopsided “Z” because of the possibility of its 
contracture. Some even report a notching. 
If the primary rotation Is radical, the advance- 
ment flap full-bodied enough to fill the gap 
adequately and the muscle approximation 
across the cleft thorough, the ultimate result 
can be nearly perfect. There may be a slight 
contraction during the first weeks of healing 
but as months pass the scar will soften and the 
lip smooth out. This sequence of events has 
been observed in numerous cases. A persistent 
notch merely indicates inadequate primary 
surgery and must be corrected simply as any 
other notch. 

Tension: In severely wide clefts advancement 
of flap B can require some tension. This is 
dangerous in the newborn infant where tissue is 
minute, but if operation is postponed for three 
months the lip elements increase so that the 
advancement is no problem and the slight 
tension no danger. 


Acknowledgment: Appreciation is extended 
to Dr. Neal Owens for lending his artist, 
E. Freret, to sketch diagrams of this method. 
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From the Department of Plastic Surgery, Serafimer- 
lasarettet, Stockholm, Sweden. 
iy persons of the white race we have become 
accustomed to certain proportions between 
the different parts of the face. We regard a 
facial profile as normal, with or without normal 
occlusion, when the variations in size and shape 
between the forehead and the upper and lower 
jaws are within certain limits. Any appreciable 
deviation from this norm we consider a de- 
formity, which, if associated with anomaly of 
occlusion, produces impaired mastication and, 
sometimes, speech disturbances. Recession of 
the mid-face, usually termed the nasomaxillary 
complex, is known as “dishface deformity.” 
We class as genuine deformity those cases in 
which there is a true retroposition of the central 
pyramidal bone mass, and as relative or false 
those with a seeming recession due to prom- 
inence of its frame, i.e., projection of the frontal, 
zygomatic or mandibular region. The problem 
of elucidating the type present in a given case 
is best resolved by cooperation between plastic 
surgeon and orthodontist. Malposition, some- 
times of one and sometimes of both jaws, can 
then be corrected [6,8—10]. 

Genuine dishface deformities may be con- 
genital, whether hereditary as in harelip and 
in mongoloids or arising from birth trauma, or 
they may be acquired later in life as a result of 
incompletely reduced fractures. 

Application of Esser’s “epithelial inlay” 
technic in reconstruction of the facial contour 
by “‘nasal-labial” or “buccal” inlays con- 
stitutes one of Gillies’ [2-4] most ingenious 
contributions to modern plastic surgery. It con- 
sists of an operation to create a skin-lined 
pocket between the soft tissues and the bony 
part of the skull, e.g., in front of the maxilla, in 
which a prosthesis is introduced by way of the 
labial sulcus to lift the profile forward. Its 
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by Bone Grafts 
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principal field of use is in cases in which, in 
addition to underdevelopment or injury to the 
skeletal or cartilaginous support, the under- 
lying mucosa essential for forward lifting is 
absent, for example in the nasal cavity and 
behind the upper lip. The method, like most 
others, nevertheless has its limitations by 
virtue of the discomfort caused by the neces- 
sity of wearing a prosthesis; and for this reason 
reconstruction solely with living tissue is often 
preferred, perhaps even at the cost of a perfect 
end result. 

When, in dishface deformity, the lack of 
skeletal and cartilaginous support is the major 
drawback, whereas both skin and mucosa are 
at least relatively adequate, I have in recent 
years advocated and employed a method of 
building up the facial contour by free bone 
autografts for cases of hereditary mongoloid 
characteristics [5]. The method, either in its 
original form or slightly modified, is more 
widely serviceable, as will be evident from the 
following. 

The aforementioned method was first used 
for reconstruction of a number of exceedingly 
interesting cases of dishface of hereditary type. 
(Figs. 1 and 5A.) Such recession of the mid- 
face in persons of the white race is regarded by 
anthropologists as a mongolian feature with a 
well-defined clinical picture of nasomaxillary 
retroposition. The face has some Eskimo char- 
acteristics, with a greatly flattened profile due 
to a low maxillary region, short nasal septum, 
backward sloping of the upper lip, and absence 
or pronounced underdevelopment of any roent- 
genographically opaque nasal spine—a note- 
worthy detail observed by Dr. Ahlbick, the 
roentgenologist working with me (see roent- 
genograms [5]). 

The reconstructive operation is performed in 
one stage via a skin incision 2 cm. long in the 
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Fic. 1. Case 1. Retroposition of the nasomaxillary complex of hereditary type before and after reconstruction. 
(For roentgenogram five years after operation, see Figure 5A.) 


middle of the columella after extensive under- 
mining of the soft parts overlying the nasal 
and maxillary region. Bone chips are then in- 
serted over the anterior surface of the maxilla 
in the pocket between the soft parts and the 
bone, and from this base the nasal profile is 
built out with an angulated block bone graft, 
one part of which lies in the nasal bridge and 
the other in the columella. The columella por- 
tion extends from the site of the nasal spine on 
the maxilla to the anterior lower end of the 
nasal bridge graft, where it fits into a small de- 
pression that has been drilled in the underside. 

In a few cases in which the soft parts, due 
either to congenital deformity or to skin in- 
juries associated with traumas, were insufh- 
cient for full reconstruction in one stage, a 
further bone graft was inserted above the first 
in the nasal bridge, so as to raise it further, at 
a second operation after at least two years. In 
the meantime the soft parts had stretched 
sufficiently to leave room for the new graft. 

All autografts were taken from the ilium. 

So far, I have had the opportunity to treat 
thirteen cases of this hereditary type, with 
satisfactory results. 
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The same method was meanwhile employed 
also in cases of dishface deformity arising after 
incompletely reduced central middle third 
fractures of pyramid type with the apex of the 
pyramid at the nasal root and the sides along 
fracture lines obliquely across the frontal walls 
of the maxillary smuses, involving the alveolar 
process, too, with or without resulting maloc- 
clusion. The latter was, of course, dependent 
on whether the skeletal pyramid had chiefly 
rotated downward and backward or had been 
displaced backward in its entirety. 

It should perhaps be pointed out in this con- 
nection that if the base of the pyramid was 
instead located in Guérin’s fracture line through 
the piriform opening, a simple block bone graft 
was inserted in the upper part of the nose 
without a columella support. 

Among the twenty-two cases of traumatic 
type that I have treated, it was interesting to 
observe the typical difference in exterior ap- 
pearance between patients who had been in- 
jured in childhood, during growth of the facial 
skeleton, and in adulthood. In adults of the 
former category I generally found, clinically, 
some inhibition of growth of the nasal bones 
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Fic. 2. Case 11. “Childhood fracture” at the age of nine. Reconstruction at age nineteen. Before and twenty-one 


months after operation. (For roentgenogram twenty-one months after operation, see Figure 5B.) 


and, possibly, of the maxilla too in relation to 
the rest of the facial skeleton, which findings 
were roentgenologically verified by Dr. Ahlbiack. 

In these cases of “early or childhood frac- 
tures,” which had usually occurred before the 
age of twelve, the result was quite a typical 
picture with the bony part of the nose, often 
completely flattened, contrasting with the 
prominent, almost normally developed tip. 
(Figs. 2 and 5B.) On profile roentgenograms we 
often observed how the nasal spine had become 
directed upward through elevation associated 
with traumatic recession of the septal part. 

In fractures in the adult, on the other hand, 
we naturally found—depending on the direc- 
tion, severity and nature of the trauma—a 
bizarre picture of crushed and displaced, al- 
though not underdeveloped skeletal parts. 
These, as for instance the nasal bones, occa- 
sionally helped, after reposition, ‘to ensure at 
least a partial reconstruction of the former 
exterior, which was later completed by further 
building up with free bone grafts. (Figs. 3 
and 5C.) 

Certain similarities between the deformity 
following trauma and the congenital one 
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prompted me, in about ten cases, to seek the 
cause of the latter type in a birth trauma. How- 
ever, a study of the series with this in mind did 
not bring to light any general causal relation- 
ship, although some cases of uncertain etiology 
possibly derived from complicated childbirths. 

The aforementioned absence or underde- 
velopment of a roentgenographically opaque 
nasal spine in all typical cases of mongoloid 
hereditary also argues against such an etiology 
and for a genuine hereditary deformity in that 
group. 

I have also employed a very similar type of 
reconstruction in that form of dishface which is 
so commonly associated with secondary hare- 
lip. (Fig. 4.) In these cases it was found ap- 
propriate, however, to support the columella 
portion of the angulated bone graft in the nose 
against a block bone graft on the anterior 
surface of the maxilla, the latter being sur- 
rounded, in some cases, by bone chips and 
filling the cleft in the alveolar process. (Fig. 
5D and inset.) Further details will be found in 
the case reports. 

A clinical and roentgenologic follow-up in- 
vestigation of my personal series, undertaken 
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Fic. 3. Case m1. “Adult fracture.” Before ope 
fifteen months after operation, see Figure 5C.) 


in recent years, revealed complete stability of 
the reconstructed parts and satisfied patients 
in all groups. The facial profile was well lifted 
and the dishface abolished. In all cases the 
grafts in the nasal bridges showed fully stable 
union with the nasal bones or what remained of 
. them and, with a single exception, had united 
with the columella grafts to form a smooth arc 
having no detectable border in the bone struc- 
ture and showing a roentgenologically normal 
structure with marginal cortex enclosing spongy 
tissue. (Fig. 5.) The adaptation, at the upper 
end, with the nasal bones or their residue was 
often improved, resembling the way in which a 
snail adapts itself to the underlying surface. 
The columella supports showed stable union 
with the maxilla in the nasal spine region, 
where the base. had usually assumed a pyram- 
idal form, evidently by fusion with adjacent 
bone chips. The bone chips otherwise appeared 
to have undergone some resorption, although 
they persisted to a sufficient extent to give the 
clinical impression of filling the previously deep 
canine fossae, where the alveolar process 
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ration and fifteen months after operation. (For roentgenogram 


borders on the anterior antrum wall, forming a 
sufficiently projecting base for the alar portion 
of the nose. In this way the preoperatively 
conspicuous backward slope of the upper lip, 
which had occasionally led to contact ulceration 
between upper lip and columella, was also 
abolished. 

In one case follow-up roentgenograms one 
and one-half years after the operation, as men- 
tioned previously, revealed a millimeter-wide 
gap between the bone graft in the nasal bridge 
and the columella graft. The other ends of the 
grafts had united well with, respectively, the 
nasal bones and the nasal spine region. This 
patient had previously undergone a reconstruc- 
tive operation by another surgeon, with unsat- 
isfactory results. At my operation I removed 
the earlier graft. In other respects the recon- 
struction had been typical. Clinically the 
results of the second operation were excellent. 
The aforementioned gap had possibly been due 
to initial gliding of the columella graft or to 
resorption. In this case, unfortunately, there 
was no roentgen examination of the condition 
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Fic. 4. Case tv. “Secondary harelip,” reconstructed with block-bone graft in the maxillary cleft and angulated 
block-bone graft in the nasal bridge and columella after reconstructive measures on the soft parts and in the hard 
palate. (For roentgenogram six months after operation, see Figure 5D. Inset in Figure 5D, shows the block-bone 
graft in the maxillary cleft one year after operation. 


Fic. 5. Roentgenograms of the cases in Figures 1 through 4 from the follow-up series. 
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immediately after operation because the pa- 
tient went abroad. Such examinations were 
otherwise the rule in all patients. 

Two patients later sustained further trauma 
which fractured the reconstructed nasal bridge. 
One of them immediately reported for treat- 
ment; a plaster splint was applied and the 
fracture healed in its exact position. The 
other patient attended the hospital only after 
his nasal bridge—which, according to him, had 
previously been quite straight—was displaced 
obliquely by the trauma and healed in that 
position. These findings suggest, however, nor- 
mal vitality of the grafts. 

A case of roentgenologically verified growth 
can also be reported (Ahlbick). The operation 
had been performed on a twelve year old boy 
with a displaced fracture of five months’ 
standing. Follow-up roentgenograms two years 
later showed that the nasal bridge graft had 
grown 7 to 8 mm. in length and 6 to 9 mm. in 
width. 

Of the entire series, which now consists of 
fifty cases, fourteen patients have been clini- 
cally .and roentgenologically followed up one 
year after operation, seven after two years, and 
ten after three years or more—a total of thirty- 
one cases. Since an additional nine were oper- 
ated on less than one year ago, there remain ten 
cases which, due to the limited time available 
before publication of this paper, have not yet 
been followed up. The follow-ups are to con- 
tinue, however, and will be reported later on, 
together with the rest of the series, in a more 
detailed paper. 


CASE REPORTS 


CasE1. This patient (M. B. B.) was a twenty- 
one year old woman. (Fig. 1.) According to the 
mother, delivery had been difficult. The parents 
immediately observed that the mid-face appeared 
to be depressed. There was no family history of the 
same facial type, and no known trauma. A doctor 
consulted when the child was seven years old ad- 
vised postponement of treatment. 

Examination on admission revealed a typical 
picture of hereditary retroposition of the naso- 
maxillary complex with téte-a-téte bite. 

On February 2, 1953, operation (RII) was per- 
formed with the patient under local and spinal 
anesthesia. The anterior surface of the maxilla was 
built up with bone chips and the nasal bridge was 
reconstructed with angulated bone graft according 
to the writer’s method. 

The postoperative course was uneventful and 
the patient was discharged on February 13th. 
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Examination on March 23rd revealed that the 
grafts were stable in their position. 

On July 1, 1957, four years and five months after 
operation, the profile was well built out and the 
upper lip vertical. The nasal bridge and columella 
grafts remained stable in their position, and the 
patient was very satisfied. Objectively, the result 
was good. Follow-up roentgenograms were taken. 


(Fig. 5A.) 


Case. This patient (D. S. B.) was a nineteen 
year old boy. (Fig. 2.) According to the mother, 
delivery had been normal. The patient himself 
remembered having received, at age nine, a blow 
on the nose that had flattened the nasal bridge. 
On May 2; 1955, he had undergone refracture and 
reduction of the nasal bones, which were found to 
be underdeveloped. After healing, the bony part 
of the nose was of satisfactory width but still just 
as low in profile. 

On admission pronounced deformation and de- 
pression of the bony part of the nose were noted. 
The face otherwise presented a typical picture of 
nasomaxillary retroposition. At each of the inferior 
orbital margins a step was observed above the 
infraorbital foramen. The entire maxillary region 
appeared to be underdeveloped. 

On August 8, 1955, operation (RII) was per- 
formed with the patient under 4ocal and spinal 
anesthesia. The anterior surface of the maxilla 
was built up with bone chips, and the nasal bridge 
was reconstructed with angulated bone graft ac- 
cording to the writer’s method. 

On August 19th the bone graft showed a tendency 
to glide sideways and therefore the plaster casing 
was retained for three more weeks. 

On May 9, 1957, twenty-one months after opera- 
tion, the bone chip grafts were detectable but 
somewhat reduced. In the nasal bridge and colum- 
ella the grafts were stable in their position. The 
patient was pleased with the result, which was also 
satisfactory objectively. Follow-up roentgenograms 
were taken. (Fig. 5B.) 


Case 11. This patient (L. B. S.) was a twenty- 
one year old man. (Fig. 3.) In a motorcycle accident 
in October, 1954, the patient sustained a depressed 
injury to the mid-face and was unconscious for one 
week. No primary reduction was attempted. In 
May, 1955, he underwent dacryocystectomy at his 
local hospital. Previous symptoms of stenosis from 
the tear ducts ceased thereafter. The patient now 
wished to have a reconstructive operation because 
his facial appearance had changed. © 

Examination on admission, one and a half years 
after the accident, revealed a typical picture of 
post-traumatic retroposition of the nasomaxillary 
complex, where the upper fracture line seemed to 
have crossed the root of the nose and the entire 
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pyramid had rotated backward and downward, the 
previously normal occlusion having changed to a 
téte-A-téte bite. A minor deformation of the man- 
dible persisted after double fractures. 

On January 12, 1956, operation (RII) was per- 
formed with the patient under local and spinal 
anesthesia. The small residue of the nasal bones 
was refractured, and the anterior surface of the 
maxilla was built up with bone chips and the nasal 
bridge was reconstructed with angulated bone 
graft according to the writer’s method. 

After an uneventful postoperative course the 
patient was discharged on January 25, 1956. The 
nose was built well forward and he had a good 
profile. 

Examination on May 2, 1957, revealed that the 
bone grafts in the nose and on the anterior surface 
of the maxilla were stable in their position, on 
palpation. The profile was well pushed forward. A 
slight elevation on the nasal bridge immediately 
below the root did not embarrass the patient, who 
was pleased with the result. Follow-up roentgeno- 
grams were taken. (Fig. 5C.) 


CaseElv. This patient (K. D. S.) was a fifty-one 
year old man. (Fig. 4.) A typical secondary de- 
formity,and palatal fistula persisted after a child- 
hood operation for bilateral harelip and cleft 
palate. 

Findings on admission included secondary hare- 
lip with a short upper lip, the lower margin of which 
was retracted. The nasal bridge was curved and 
low with a drooping nasal tip and greatly shortened 
columella. There was increased width across the 
alar region. There was no premaxilla. The anterior 
part of the alveolar process was underdeveloped 
and devoid of teeth. In the anterior portion of the 
hard palate was a residual cleft measuring 25 by 
8 mm. The labial sulcus was shallow. f 

From September 30, 1954 to June 28, 1956, re- 
construction was performed in stages consisting of: 

Stage I: Secondary palatoplasty; nasal and oral 
closure with local flaps. Stage II: Insertion of a 
trapeziform block bone graft, 30 mm. long, into 
the defect in the alveolar part of the maxilla, and 
closure with local flaps. Stages III and IV: Sec- 
ondary labionasoplasty with elongation of the 
columella by drawing up the prelabium. Steel 
sutures between the anterior angles of the alar 
cartilage. Repair of the defect in the middle of the 
upper lip by an m-shaped flap ad modum Abbé 
from the lower lip. Stage V: Reconstruction of the 
nasal bridge with angulated bone graft, the portion 
in the nasal bridge being fitted into a sawed depres- 
sion in the bony nose and the columella part 
resting on the bone graft in the maxillary cleft, 
where it was now stable in position. Stage VI: 
Excision of hair-bearing skin in the columella and 
replacement with a free postauricular full-thickness 
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skin graft. The postoperative course after each 
stage was uneventful. 

Follow-up roentgen examination one year after 
use of the bone graft in the maxillary defect showed 
satisfactory healing without resorption. 

On July 9, 1956, the results were clinically 
satisfactory, the facial profile being lifted well 
forward. The bone reconstruction was fully stable 
and the palatal fistula covered. The patient was 
satisfied with the result. Follow-up roentgeno- 
grams were taken. (Fig. 5D and inset.) 


SUMMARY 


A method of building up the facial contour 

by free bone grafts in dishface deformity is 
described. The method, earlier employed by the 
writer in cases of hereditary mongoloid charac- 
teristics with retroposition of the nasomaxillary 
complex, has assumed a wider field of use for 
secondary building up after central middle 
third fractures with defective initial reposition. 
Attention is drawn to the typical difference 
between cases in which the fracture has 
been sustained during childhood and during 
adulthood. 
_ A modification of the method is also suited 
for building up of the underdeveloped nasal 
and maxillary region in secondary harelip 
deformity. 

Fifty patients operated upon over an eight- 
year period were subjected to both clinical and 
roentgenologic follow-up examinations, the 
results of which are reported. Some interesting 
observations were made by the roentgenologist 
cooperating with the writer. 
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Management of Alar Cartilage Defects 


Ivo PiraNncuy, M.D., Rio de Janeiro, Brazil 


iy plastic surgery, more than in any other 
field of surgery, we are likely to be in per- 
manent touch with patients who suffer from 
all kinds of emotional disturbances, and who 
often have a most absurd attitude about our 
medical abilities [1]. 

Frequently they come to us bringing along 
snapshots of movie stars, asking us just to add a 
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Fic. 1. After removal of the dorsum, the alar cartilages were treated by the 


small detail nature had denied them. Some- 
times the importance attached by the patient 
to little physical imperfections are no more than 
an outlet for their personal problems, which are 
a result of a complexed and confused state of 
mind, 

We are of the opinion that these patients 
should first go through a complete psychologi- 
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eversion technic, as pointed out in (A) and (B). In (D) a fine scissors can be 
observed working between the cartilage and its lining without cutting through 


it, as in the classic eversion technic. 


331 American Journal of Surgery, Volume 95, February, 1958 


— 
‘ 
é 
i: 
° 
te 
5 
: 


itanguy 


Fic. 2. A, the entire crus lateralis is freed from its lining that remains intact 
and is going to be separated from the crus medialis. The point of the separation 
can be on the dome in the junction of the two alar cartilages, or below this point 
if we want to lower down the tip even more. B, the two cartilages separated. C, 
if they have the same size and shape, the side removed first is superposed over 
the next in order to remove exactly the same amount on both sides. D, the 
cartilage removed and the lining folded back in its original position. 


cal analysis and, if there were any doubt on our 
side, they should be sent to a psychiatrist before 
being submitted to any surgical intervention, 

We consider it a very important factor that 
the patient should have a clear idea of the 
possibilities as well as the limits in the medical 
field. 

Any operation should be discussed with the 
patient before, so that he can feel for himself 
what we are going to do and what we think 
should be repaired. 

We do not think we should agree with the 
esthetic conception of the patient, but we very 
definitely believe there should be a mutual 
agreement between the patient and us about 
what we presume should be done and what our 
limitations are. 

After this mutual understanding between the 
doctor and the patient, we can, with a good 
surgical technic, contribute to both his physical 
and moral well-being. 
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The difficulties in repair of the nose are of a 
surgical and artistic nature. 

Without overlooking any surgical principle, 
the surgeon must contribute his sense of har- 
mony without following the rigid lines of any 
special instrument, having always in mind that 
the human face does not have the pure and 
regular Greek lines, whose sculpture was less a 
result of a copy from the Greek than a geo- 
metric conception of the face. 

Although in a great many cases surgery can 
effect the most wonderful changes, in many 
others it does no more than slightly better the 
primitive state. 

We have observed that many noses operated 
upon by the usual technics have a certain hard- 
ness and, consequently, do not Iook as natural 
as a nose with the same shape that has not been 
operated upon. We think that this is due to the 
tip having lost its independence. 

When the anterosuperior and anteroinferior 
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Fic. 3. Illustrates the profile of the same nose before and after surgery. 


margins of the quadrangular cartilage meet, 
they form an angle (the anterosuperior angle 
_ of the septum) which is generally round and 
corresponds to the tip of the nose. 

This angle is separated from the columella 
by a very dense fibrous tissue and never reaches 
the cutaneous “cul de sac,”’ which is occupied 
by the two faces of the crus medialis. That 
separation gives to the tip of the nose not only 
a certain independence but also an amount of 
mobility. Most of the technics that deal with 
the alar cartilages consist of resection or in- 
cision in the lining of the nose over the alar 
cartilage. The healing process is never made 
with elasticity, bringing a certain amount of 
non-elastic fibrous tissue to that raw area and 
preventing to a certain extent the mobility of 
the tip. The eversion technic [2] does not resect 
any lining, but it has two incisions on the lining 
in order to separate the cartilage from it. 

It is our intension to point out that the whole 
cartilage can be well exposed by eversion and 
separation from the skin and from the lining, 


without any extra incision. The way to resect 
the alar cartilage will naturally depend on its 
primitive shape and cannot be rigidly described 
to all cases. (Figs. 1 and 2.) 

We think that if we do not create any raw 
area in that region we respect the previous 
independence of the tip, thus giving to the 
operated nose a most natural look. (Fig. 3.) 


SUMMARY 


I have presented my experience in the treat- 
ment of the alar cartilage, suggesting a way of 
performing the eversion technic without any 
incision over the lining of -the alar cartilage. 
The pictures illustrate the technic of one of the 
operations as well as some typical results. 
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BOOK REVIEWS 


Martius’ Gynecological Operations. With Emphasis 
on Topographic Anatomy. Translated and Edited by 
Milton L. McCall, m.p., F.A.c.s. and Karl A. Bolten, 
M.D. Foreword by Edward A. Schumann, M.p. Seventh 
edition, 405 pages, 450 illustrations, with an index. 
Boston, 1957. Little, Brown & Co. Price $20.00. 

Heinrich Martius, the author of this excellent 
volume, is Director of the Women’s Clinic, 
University of Géttingen. He is known to the 
great majority of gynecologists throughout the 
world for his outstanding achievements. In 
this volume he covers the various types of 
operations that fall in the domain of the 
gynecologist. Accompanying the illustrations 
and their legends are text pages describing in 
detail the various facets one should know in 
order to become familiar with the different 
operative technics. The young man serving his 
apprenticeship would do well to own a copy of 
this work and study it diligently, for it covers 
the field completely. 

In this edition the author has omitted a 
number of operations that have become out- 
dated, and has added and brought up-to-date 
other operative procedures. The American 
editors, McCall and Bolten, have produced a 
most satisfactory translation. Martius’ book is 
still a leader in its‘field. 


Urologic Injuries in Gynecology. Including Vesico- 
vaginal Fistula, Stress Incontinence and Ureteral 
Injuries. By Henry C. Falk, m.p., F.a.c.s., Clinical 
Professor of Gynecology and Obstetrics, New York 
University, Graduate School, 1931-1954; Director of 
Gynecology, French Hospital, New York, N. Y. 265 
pages, 97 illustrations, with references and an index. 
Philadelphia, 1957. F. A. Davis Co. Price $7.50. 


This is one of the monographs on obstetrics 
and gynecology offered under the editorship of 
Claude E. Heaton. The main subject of this 
volume is urinary incontinence in women. As 
is known, the obstetric fistula of a century ago 
has about disappeared. Still present, however, 
are the fistula of the bladder and other urinary 
fistulas and injuries. Probably the most com- 
mon of all are injuries causing stress incon- 
tinence. To achieve its cure, the operation, 
apparently technically easy, calls for excep- 
tional skill and broad and thorough basic 
training in plastic or urologic gynecological 
surgery. 
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To give an idea of the scope of the mono- 
graph, we list a few of the main headings: 
Etiology and Diagnosis of Vesicovaginal Fistula 
and General Rules of Management; Repair of 
Vesicovaginal Fistula; Management of Vesico- 
vaginal Fistula Following Abdominal Total 
Hysterectomy; Repair . . . Caused by Carci- 
noma, Radium, or Radium Therapy; Manage- 
ment of Loss of Urethra; Stress Incontinence 
(three chapters); Ureteral Injuries during 
Gynecologic Surgery for Benign Disease; 
Management of Ureteral Injuries Sustained 
during Gynecologic Surgery. 

The illustrations are all that the reader can 
desire. To those who wish further reading, the 
references are ample. All in all this is a good 
book, well designed and written by a gyne- 
cologist of wide and long experience. 


Bronchopulmonary Diseases. Basic Aspects, Diag- 
nosis and Treatment. Edited by Emil A. Naclerio, m.p., 
Chief of the Thoracic Surgical Service, Harlem and 
Columbus Hospitals, New York, N. Y. Foreword by 
Richard H. Overholt, m.p. 956 pages, with 719 illustra- 
tions and an index; book divided into 31 divisions. 
New York, 1957. Paul B. Hoeber, Inc. Price $24.00. 


Inasmuch as The American Journal of 
Surgery published the great majority of this 
basic material in two large monthly numbers 
(January and February, 1955) and continued 
the publication of further articles throughout 
the year, we do not feel we should criticize or 
praise that which we originally accepted and 
edited. However, our readers have commented 
that these articles were splendid. Subsequently 
it was decided that they be put into book form. 
Dr. Naclerio and some of his advisers wisely 
decided on further culling and scanning of the 
original material to select those articles of 
greatest usefulness, and also decided to add 
many new subjects by other authors. A valuable 
reference library has resulted. To date this is 
the latest and most complete work on the 
subject offered the medical profession. The 
field of bronchopulmonary diseases is covered 
in its entirety. Dr. Naclerio has done an out- 
standing job in making this volume the leader 
in its domain from every practical and scientific 
viewpoint. 
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Brand of Dimenhydrinate 
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VOMITING 


eThis study, which covers 


1,500 cases, agrees with 
the findings of Moore 
and his associates 

that Dramamine, when 
administered parenterally, 
reduces by at least 

50 per cent the incidence 
of vomiting in post- 
operative patients.?? 


Harms, B. H.: The 
Use of Parenteral 
Dramamine to Control 
Postoperative Vomit- 
ing in the Office 
Practice of Oral 
Surgery: A Report of 
Cases, Oral Surg. 
7:294 (March) 1954. 


Dramamine Ampuls, serum 
type, 250 mg. in each 5 cc. 


Dramamine 


SEARLE 


Service of Medicine 
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Angiography 


Intravenous 
and 
retrograde 
urography 


Versatile radiological agents with 
an unexcelled degree of safety 


RENOGRAFIN 


Squibb Contrast Media 
@ well tolerated systemically and locally 
e consistently good visualization 
@ convenient concentrations, in easily administered form 


RENOGRAFIN 76% RENOGRAFIN 60% RENOGRAFIN 30% 
for intravenous urography and for intravenous urography and for retrograde pyelography. 
angiography. Ampuls of 20 cc., angiography. Ampuls of 25 cc., Rubber-capped vials of 50 cc. 
with 1 cc. ampul for sensitivity with 1 cc. ampul for sensitivity Each cc. contains 299 mg. of 
testing. Each cc. contains 760 testing. Each cc. contains 600 sodium and methylglucamine 
mg. of sodium and methyiglu- mg. of sodium and methyiglu- diatrizoate. 
camine diatrizoate. camine diatrizoate. 
WY 
18 A SQUIBB TRADEMARK SQUIBB cy Squibb Quality —the Priceless Ingredient 
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The 
Bactericidal 
Properties 

lodine 
with Minimal 
Toxicity, 
Sensitization 
Primary 
Irritation 


brand of Povidone* 


- Iodine Complex 
(*Polyvinylpyrrolidone) 


ANTISEPTIC 
GERMICIDE 


Fast Acting Kills quickly. Has pro- 
longed bactericidal action. 


Non-Selective Exerts a lethal action 
against a wide variety of organisms, 
including many resistant to topically 
applied antibiotics. 


No Corrosive Action Not likely to 
irritate skin or mucous membranes. 


Non-Staining Colored germicidal] 
film delineates area. Can easily be 
washed off skin and natural fibers with 
water. 


@i957 PRINTED INU SA. 


Resistance Does Not Develop Does as : 


not stimulate development of resistant 
strains of organisms. 


May be covered with gauze or adhesive 
bandage. 


Betadine antiseptic available in 1 pint and 
1 gallon bottles. 
Sample and literature upon request. 


Tailby-Nason Company, Inc. 
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Doctor » do you feel that your colleagues are miss- 
ing important new medical findings by not 


reading The American Journal of Surgery? 


Let us send them a complimentary copy—of 
course there is no obligation to you or your 


colleagues.. Just fill out the coupon and mail 


it to us. 
Dr. Dr. 
Address. Address 
Dr : Your Name 
Address Address 


The American Journal of Surgery 


11 East 36th Street. New York 16, New York 
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LEADERSHIP 


Menicat yournats are the first working tool of 
the researcher and trail-blazer in effecting new 
technics.and therapy. The accomplishments of 
the earlier workers are perpetuated in the 
printed records of the past and present and 
serve as a basis for future developments. 


YORKE PUBLICATIONS by its planned seminars and 
symposia enrich the knowledge and enlarge the 
field of effectiveness of the American physician 
in guarding the health of our country’s popula- 
tion. Exhaustive studies on vital and pertinent 
subjects are prepared by eminent leaders and 
are recorded as soon as possible in the pages of 
the respective YORKE JOURNALS. 


. Recognizing the prestige and loyal readership 
enjoyed by the Yorke PuBLicaTions, leaders in 
the pharmaceutical industry use these journals 
for carrying their advertising messages to the 
moulders of opinion and action. , 


YORKE PUBLISHING CO. 
7 NEW YORK, N. Y. 


THE AMERICAN JOURNAL OF SURGERY 
THE AMERICAN JOURNAL OF MEDICINE 
THE AMERICAN JOURNAL OF CLINICAL NUTRITION 
‘THE AMERICAN JOURNAL OF CARDIOLOGY 
MODERN DRUGS 
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BARD-PARKER 
FORMALDEHYDE 
GERMICIDE 


This solution is specifically indicated for 
the practical and economical chemical 
disinfection of surgical ‘sharps.’ When 
used as directed, it will in no way impair 
keen cutting edges, points of hypoder- 
mic needles, scissors and other delicate 
instruments .. . an annual savings in in- 
strument replacement and repair will far 
exceed the actual cost of the solution. If 
kept undiluted and free of foreign mat- 
ter, it may he used repeatedly. 


It’s 
SPORICIDAL 
TUBERCULOCIDAL 
BACTERICIDAL 
VIRUCIDAL 
FUNGICIDAL 


B-P INSTRUMENT CONTAINERS 
Designed with your convenience in 
mind for use with Bard-Parker 
GERMICIDE 


Ask your dealer 
PARKER, WHITE & HEYL, INC. 
Danbury, Connecticut 


ALL BARD-PARKER SOLUTIONS 
CONSERVE THE BUDGET DOLLAR 


Back Issues Wanted 


(MUST BE IN GOOD CONDITION) 


THE AMERICAN JOURNAL OF SURGERY 


will pay $1.00 per copy for 


the following issues: 


April 1945 
December 1946 
January 1947 
February 1947 


February 1948 


Send to 


The American Journal of Surgery, Inc. 
11 East 36th Street New York 16, N. Y. 
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avon) puts color into catheters 


NEW COLOR CODED CATHETERS 


3 


easy to sort... | 
select... 


recognize at 
a glance... 


Save time, money. Increase safety and efficiency in operating room, 


ward and central supply 


‘The four most widely used rubber catheter 
styles are now available in distinctive colors 
that guarantee immediate recognition. 

O. R., Ward and Central Supply personnel 
can pick the right color coded catheter at a 


Order From Your Davol Hospital Supply Wholesaler avon] RUBBER COMPANY provivencez. n.i. 
® 


@ NELATON (solid tip) 
@ ROBINSON 

@ WHISTLE TIP 

@ OXYGEN 


glance, thus assuring operating room satety. 
Davol Color Coded Catheters are of the same 
high standard of quality that distinguishes all 
Davol Surgical and Hospital Products...and 
are available at no increase in cost. 
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for emergency control 
of hemorrhage from 


esophageal varices 


NEW IMPROVED 


BLAKEMORE NASOGASTRIC TUBES 


with two important refinements 


e Asymmetrical gastric balloon conforms to 
stomach contour. 


Refinements afford more effective control over 
hemorrhage from the Esophageal Varices. Con- 
tinuous pressure over a greater area is possible 
with the change from a spherical gastric balloon 
to one that conforms to the stomach contour 
when inflated. 


Position maintenance is improved because the 
esophageal balloon is constructed to prevent its 
upward expansion and provide adequate hemo- 
stasis at the bleeding site. At the same time a 
relatively low intra balloon pressure is 
maintained. 


e Redesigned esophageal balloon provides 
adequate hemostasis at bleeding sites. 


The Blakemore Tube has a main 38” tube, with 
whistle tip, multiple eyes and funnel end for 
aspiration and feeding. Supplied with nasal cuff 
to aid in position maintenance, absorb excess 
nasal secretions, and reduce local trauma to the 
nostril. Separate airways for inflating both bal- 
loons are incorporated in the catheter. Child 
size Blakemore Tube also available from your 
Surgical Supply Dealer. 


RUBBER COMPANY 


PROVIDENCE 2, RHODE ISLAND 
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The Depend- 
able Original 
E-L-A-S-T-1-C 
Adhesive 
Bandage 


For 
Comfort... 


Neatness . . 


For 


Support... 


Compression 


ELASTOPLAST 


trade Mork 


Molds and holds to any contour . . . Allows joint 
motion . . . Provides firm support and controllable 
compression . . . Does not slip. Assures the neatest, 
most comfortable dressing in private and hospital 
practice. Available at your dealer in widths of 1, 2, 
214, 3, 4, 5 and 6 inches, 3 yards long (slack). 


* Elastoplast is also available in convenient unit dressings and compresses. Write for literature. 


LABORATORIES, 


SOUTH NORWALK, CONN., U. S. 


67th YEAR OF PUBLICATION 


The Leading Independent Surgical Journal — 


PRESENTS THE PAPERS OF ... 


The American Association 
for the Surgery of Trauma 


The Pacific Coast Surgical Association 


The American Society of 
Maxillofacial Surgeons 


OTHER REGULAR FEATURES .. . 


Modern Operative Technics 
Practical Surgical Suggestions 


New Instruments 
Book Reviews 


The American Journal of Surgery 
11 East 36th Street, New York 16, N. Y. 


1 Please enter my subscription to The American 
| Journal of Surgery. Yearly $15.00 U.S.A—$16.00 


Canada—$17.00 Foreign 
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NOTES AND QUOTES 


Cuas. Prizer & Co., INc. has announced plans 
for the construction of a new research building 
in Groton, Connecticut, which will substan- 
tially expand the firm’s facilities for chemical 
and biochemical research. 

The structure will be erected on a site 
adjacent to the company’s plant on the Thames 
River which produces terramycin,® tetracyn,® 
penicillin and other antibiotics as well as a 
wide range of chemicals. The building is sched- 
uled for completion late in 1959. 

Pfizer President John E. McKeen said the 
project is part of a more than $50 million 
capital expansion program under which the 
company is erecting new research, production 
and distribution facilities, or enlarging existing 
ones both in this country and abroad. 

Among the departments for which labora- 
tories will be established in the new facility, 
Mr. McKeen said, are chemical, medical and 
fermentation research, mycology, bioassay 
and chromatography. 

Mr. McKeen indicated that the new labora- 
tories would increase Pfizer’s over-all employ- 
ment in Groton by about 200 over the next 
few years. Approximately 1,300 are now em- 
ployed at the manufacturing plant and present 
research facilities on the Thames River. 

Pfizer, Mr. McKeen said, is spending ap- 
proximately $9 million this year for research 
in the fields of chemistry, medicine and agri- 
cultural science. 


Intravenous infusions of levopbed® (levarterenol) 
may be life-saving in acute myocardial infarction 
with secondary hypotension, occurring at any 
age but particularly in the elderly, according to 
Dr. E. Maurice Heller (Journal of the American 
Geriatrics Society, 5:656, 1957). 

Levopbed (Winthrop) should be started without 
delay if clinical signs of shock are present which 
do not immediately respond to analgesia and 
oxygen, according to Dr. Heller, Chief of the 
Medical Department, Northwestern General Hos- 
pital, Toronto. Quick reversal of bypotension 
accompanying cardiac infarction is called a vital 
measure in geriatric cases. 

“In all age groups, Levopbed bas been shown to 
combat this condition better than any other 
therapy, such as retrograde arterial infusions 


or cortisone administration, and is more effective 


than any other vasopressor drug,” the author 
states. 

He stresses the importance of starting levophed 
infusions even when actual signs of shock are not 
present. The criterion is a systolic blood pressure 
reading below 90 mm. Hg or under 100 mm. Hg 
in a known hypertensive, for one to three hours. 

Dr. Heller notes there are “no contraindica- 
tions to the use of Levopbed,” if nurses are 
properly instructed in the technic. 


A NEw method of sterilizing surgical gut sutures 
has been developed by Ethicon, Inc. After ten 
years of concentrated research, the company 
has announed that Ethicon Surgical Gut 
sterilized by electron beam will be marketed 
early in 1958. 

Electron beam sterilization offers many 
advantages to the surgeon: (1) Surgical gut 
sterilized by electron beam is significantly 
stronger than heat-sterilized catgut. (2) Surgi- 
cal gut sterilized by electron beam is more 
pliable and easier to handle than heat-sterilized 
catgut. (3) The surgical gut is sterilized by 
electron beam after it is sealed in its final con- 
tainer, eliminating danger of recontamination 
during manufacturing. (4) The electron beam 
doses used to sterilize the surgical gut exceed 
the lethal doses for the most resistant micro- 
organisms by 40 per cent. 

Ethicon Surgical Gut sterilized by electron 
beam is approximately 10 per cent stronger 
than heat-sterilized surgical gut. In addition, 
investigators have found that electron beam-— 
sterilized surgical gut offers less tissue reaction 
and greater stimulation of fibroblasts in the 
healing of tissues. 


No less than eighteen countries were infected 
with smallpox by international travellers in 
1956, and as a result eight of them suffered epi- 
demics of this quarantinable disease, according 
to the World Health Organization Committee on 
International Quarantine. 

At a recent meeting in Geneva, the Committee 
warned against any relaxation of vaccination 
measures against smallpox and called for the use 
of potent vaccines as well as correct vaccination 
procedures. Moreover, the Committee stressed the 
need for medical and other personnel who come 
in contact with travellers to maintain a high level 
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THE SURGEON’S MART 


New Comfort and Security 
with Lou-Jen Colostomy Belt 


FOR MEN 
FOR WOMEN 


Light Weight Surgical 
Elastic with Removable 
Plastic Bag Inserts. 


The Lou-Jen Colostomy Belt with inset plas- 
tic bag is easily adjustable to size and position 
needed. Zippered, interchangeable panels 
assure firm fit with bag positioned where 
needed. Lightweight to wear, cannot be told 
from health belt when cover is in place. No 
metal or wire. Can be worn under light 
clothing without detection. Fits under girdles 
and corsets, if desired. 


Write for Literature 


The Lou-Jen Company 


505 WEST NINTH ST. KANSAS CITY, MO. 


UNIVERSAL LATERAL CASSETTE HOLDER 

Eliminates the hazard of Contamination—lIncorrect 
positioning and motion 

Duplicate, ——— Detailed Laterals Now 


asily 


The arm is pivoted from a point adjacent to the patient’s 
shoulder (A) to a position behind the crest of the ilium, 
allowing greater freedom to the surgical field. 


FOR USE ON ORTHOPEDIC OPERATING 
AND X-RAY TABLES 


Write for literature 


WATSON-SHARP & CO. 
Post Office Box 266 West Chicago, Illinois 


THE 
ENTIRELY 


DERMATOME 


MODEL 


Gives uniform grafts up to 4 inches in width, 
and to any length. The Surgeon, using but one 
hand, can operate this lightweight instrument 
without assistance. EXPENDABLE KNIFE BLADE 
does not require tools. Switch is located on 
motor so that the Surgeon can control it with 
his index finger. 

Write Today for Complete Information 


KANSAS CITY ASSEMBLAGE CO. 


816 LOCUST * KANSAS CITY, MO. 


MYO-CERVICAL COLLAR 


The Myo-Cervical Collar is used for 
whip lash injuries, arthritic necks, 
torticollis or wry neck, and generally 
to stabilize or slightly hyperextend 
the cervical region. It has also been 
used in place of sand bags in the 
operating room to stabilize the head 
in cataract operations and for head 
stabilization after facial plastic surgery. 
(it has been used as a follow-up to 
the cast or Forrester Collar in cases 
of cervical fractures.) 


No. 710 A-Large No. 710 B-Medium 
No. 710 C-Small_ No. 710 D—Smaill, Extra Long 


ZIMMER MANUFACTURING CO. 
© WARSAW, INDIANA 


RADIUM 


RADON 


SEEDS — APPLICATORS 


THE RADIUM EMANATION CORP. 
GRAYBAR BUILDING, NEW YORK 17, N. Y. 


MURRAY HILL 3-8636 


In answering advertisements please mention The American Journal of Surgery 
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NOTES AND QUOTES ooxnwwe» 


of immunity against smallpox by repeated 
vaccination. In the course of these epidemics, 
some doctors treating tourists caught the infection 
and died. 

The WHO experts also drew attention to the 
advantages of dried smallpox vaccine for mass 
campaigns. Dried vaccine is easily transportable, 
remains effective without refrigeration and does 
not spoil, even in the tropics. 

The eight countries in which smallpox epi- 
demics took place were Ceylon, Ghana, Iran, 
Italy, Lebanon, Sierra Leone, Sudan and United 
Kingdom. The countries in which smallpox was 
imported without spreading to the population 
were Argentina, Federal Republic of Germany, 
Greece, India, Iraq, Jordan, Netherlands, Para- 
guay, Syria and Uruguay. 


THE AMERICAN SociETy OF MAXILLOFACIAL 
SURGEONS announces an Essay Contest for 
papers based on some original research (either 
clinical or experimental) in maxillofacial sur- 
gery. Any medical graduate may enter the 
contest. The essays shall be based on work not 
previously published even in part, and shall be 
submitted in triplicate, in English only, and 
not more than 4,000 words in length. Manu- 
scripts will not be accepted by the Award Com- 
mittee after April 1, 1958, and should be sent 
by registered mail. | 

Certificates will be given to the authors of 
the First and Second Prize Essays. The winners 
of these certificates will receive $300.00 and 
$200.00, respectively, for travelling expenses. 
The two winning papers are to be read by the 
authors before the Annual Convention of the 
American Society of Maxillofacial Surgeons, 
May 11-15, 1958, in Boston. 

Further information may be obtained from 
the Secretary of the Society, Dr. Orion H. 
Stuteville, 700 N. Michigan Avenue, Chicago 
11, I[linois. 


The New Japanese antibiotic, kanamycin, 
reported experimentally effective against tubercu- 
losis and other infections, is being produced by 
Bristol Laboratories for. clinical trial in the 
United States. 

Kanamycin was described by its discoverer, 
Dr. Hamao Umezawa of Tokyo University and 
Japan’s National Institute of Health, in an 
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address before the Pasteur Fermentation Cen- 
tennial held at the Waldorf-Astoria Hotel by 
Charles Pfizer e Co. 

Dr. Umezawa told scientists attending the 
Centennial that preliminary tests bad shown 
kanamycin to be less toxic than either neomycin 
or streptomycin, the latter of which is the standard 
antibiotic now used in tuberculosis. He described 
one novel toxicity test employing goldfish, in 
which the reactions of the fish to a mild electric 
shock are observed as the antibiotic concentration 
in the water is gradually increased. 

The Japanese scientist reported that in addi- 
tion to protecting animals against tuberculosis 
germs resistant to other drugs, kanamycin pro- 
vided protection against infection with staphylo- 
coccus, pneumococcus (pneumonia) and typhoid 
bacteria. He also discussed other antibiotics 
isolated in bis Tokyo laboratories, which are 
credited with a large number of antibiotic 
discoveries. 

In announcing U. S. production of kanamycin 
for test purposes, it was noted that Dr. Umezawa’s 
comments on the new antibiotic were based on 
tests conducted in Japan. He said that kanamycin 
was under intensive U. S. clinical investigation 
for the treatment of a number of diseases. 


Tue effects of Asiatic flu, while mild for the 
nation as a whole, may have an appreciable 
impact on the death rate from heart disease 
and related conditions, a well known statisti- 
cian predicted recently. 

Dr. Louis I. Dublin, health and welfare con- 
sultant to the Institute of L:fe Insurance, said 
that in the past, when influenza has struck on a 
nationwide scale, it has raised the death rate 
from cardiovascular disease. 

Even if there had been no Asiatic flu in 1957, 
there were clear indications that the rising 
trend of mortality from heart disease would 
continue for that year, Dr. Dublin said. This 
was borne out by reports for the first nine 
months of the year covering many millions of 
life insurance policyholders, as well as reports 
on a large sample on the general population. 

Circulatory diseases have for many years 
constituted the number one killer, and now 
account for more than half of all deaths in the 
United States. What makes this figure all the 
more significant is that for some yet undis- 
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THE SURGEON’S MART 


RECOGNIZED BY NOTED SURGEONS 
AND LEADING CLINICS 


INEXPENSIVE 
PAPER THIN 


FEATHERWEIGHT 


Perry Sleeve 
PERRY APPLIANCES 


the utmost importance in 
manufacture of all Perry Products. 


Perry Appliances are made in a variety of models and sizes. 
They have been highly recognized since 1939. 


Perry Slip-on Sleeves for preventing leakage of ileostomies 
and uretorstomies are superior to adhesives and cements. 
For best results, stoma should out the 
skin surface } 1 or more, preferably 1 inch. Diameter 


Write for price list and literature 


MURLE PERRY 
3803 E. Lake Street Phone PA 2-4783 Minneapolis 6, Minn. 


VICTORIA COLLAR 


A support for cervical syn- 
drome, subluxations, arthritis 
and cervical radiculitis . . . for 
convalescence after casts in 
fractures or dislocations. “Open 
throat” assures comfortable all 
season wear... light yet sim- 
ple, rigidly constructed. Can be 
shaped to conform to head and 
body. Turnbuckle adjustments 
at sides and front offers wide 
range of control. In small, me- 
dium and large sizes. 


CAMP ARM SLING 


for men, women and children 


The new Camp arm sling offers 
these advantages: (1) supports 
the weight of the injured arm 
on the opposite shoulder (2) has 
a special tie feature which pre- 
vents arm dangling when the 
patient stoops and (3) support 
from the uninjured shoulder 
eliminates pull on the cervical 
spine. Available for right or 
left arms in extra small, small 
and medium sizes. In sturdy 
gray fabric. 


Ss. H. CAMP & COMPANY, Jackson, Michigan 


World's Largest Manufacturer of Supports and Appliances 


All-Rubber Heel 
for Walking Casts 


3 SIZES FILL ALL REQUIREMENTS 


No. 250L —large........... 10.00 doz. 
No. 250M—medium......... 10.00 doz. 


molded in one piece 
hollow center for resiliency 
flexible sole plate 
rocker surface 
no nails or rivets 
non-skid tread 
raised cleats 


WRIGHT MFG. CO./880-882 Adams/Memphis, Tenn. 


UNIVERSAL BONE PLATE 


The FIRST completely adjustable in- 
tertrochanteric_bone plate! Designed 
to provide BOTH vertical and lateral 
angulation. For use with Smith- 
Peterson Nails or Lorenzo Screws. 
5° range of vertical plane adjust- 
ment and 15° range of lateral ad- 

ment to meet a wide variety of 
anatomical conditions. NO plate 
bending required. Properly adjusted 
angulation rigidly held by exclusive 
locking washer under double locking 
screw combination or solid Hex bolt. 
SMO stainless steel. No. 693. 


Write for complete details! 


Since 1895 


WARSAW 4. INDIANA 


DEPUY MANUFACTURING CO.. INC. 


THE PUGH HIP NAIL 


This appliance has unusual strength, 
adjustability . . . for fixation of 
the nail and plate combination for 
fractures of the neck, of the femur, 
— and subtrochanteric fractures. 

rder from your surgical supply dealer. Reprint 
from the Journal of Bone and 2 Joint Surgery 
available on request. 


Osthopedic KWIPMENT C0. 


SEEDS — APPLICATORS | 


THE RADIUM EMANATION CORP. 
GRAYBAR BUILDING, NEW YORK 17, N. Y. 


MURRAY HILL 3-8636 


In answering advertisements please mention The American Journal of Surgery 
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NOTES AND QUOTES 


covered reason, these diseases exact their very 
heavy toll in spite of the advanced state of 
public health and medical knowledge in this 
country. 

Astonishingly enough, Dr. Dublin said, the 
increase of heart and related diseases, from 
one-fourth of all deaths in 1900 to over one-half 
of deaths at present, can be traced to that self- 
same progress of medicine and public health. 
One-half century ago infectious diseases were 
the major cause of death in infancy and child- 
hood, as well as among young adults. In the 
intervening years a great variety of bacterial 
diseases have been brought under control, and 
mortality in the early years of life from these 
causes has been reduced almost to the vanish- 
ing point. 

The immediate consequence of these gains 
has been an impressive advance of the average 
age of the population, thus bringing huge num- 
bers of people into the later years of life when 
heart and related diseases are prevalent. 

As a matter of fact, the “cardiovascular- 
renal” diseases are the major ailments at the 
older, age periods. It is estimated that about 
ten million individuals today suffer from some 
form of these diseases, and, as more years are 
added to the average length of life, this esti- 
mate will probably have to be increased. 


High doses of the nutrient lysine—a constituent 
of protein that is essential to human life proc- 
esses—substantially increase the activity of 
gastric juices, it is reported in the American 
Journal of Clinical Pathology (28: aprons. 
1957). 

In investigating the effects of sdatle amino 
acids on the body, Drs. Arthur M. Sackler and 
Lawrence H. Sopbian of the von Opbuijsen 
Center, New York City, administered 5 gm. of 
lysine with a test meal of bread to twenty-one 
young, healthy adults. The researchers found a 

“substantial increase in the activity of pepsin 
and a moderate, less constant rise in the concen- 
tration of hydrochloric acid,” in eighteen of the 
subjects. 

Drs. Sackler and Sopbian also observed that: 
(1) Lysine itself does not appear to bave peptic 
or bydrocbloric activity but appears to stimulate 
secretion of the gastric mucosa, or the stomach 
wall. (2) Doses of 5 gm. of lysine—ten to twenty 


times the usual dose used in diet supplements— 
were well tolerated by the subjects. (3) On the 
basis of limited tests, blood levels of lysine did 
not change at the same time that a significant 
effect on gastric secretion was occurring. 

“The use of lysine as a medication, or as a 
nutritional supplement in order to correct im- 
balance of amino acids in natural food substances, 
may become commonplace in the near future,” 
the researchers note. “It is important, therefore, 
to obtain as complete data as possible with regard 
to the effect of the intake of lysine.” 

In the study, Drs. Sackler and Sopbian ob- 
served the gastric contents of twenty-one subjects 
before and after a test meal of white bread. A 
week later a second such meal was given with the 
addition of 5 gm. of lysine, administered as the 
monobydrochloride salt. Periodic gastric analysis 
revealed increases in secretion after the second 
test meal: twelve bad increased hydrochloric acid 
and pepsin secretion; three showed increased 
pepsin alone; three manifested increased hydro- 
chloric acid alone, while three showed no increase. 

To check that lysine monobydrochloride does 
not contribute to gastric activity by breaking down 
in the stomach, tests were conducted with an 
artificial gastric juice preparation. No bydro- 
chloric or peptic activity resulted from the 
acidified solution of lysine. 

This study was aided by a grant from the 
Electrochemicals Department of E. I. du Pont 
de Nemours e? Co., Inc. 


THE AMERICAN Pusiic HEALTH AssOcIATION 
was told recently that the problem of protein 
malnutrition, responsible the world over for 
physically retarding human beings, may be 
answered with the aid of such man-made amino 
acids as lysine. 

Dr. N. W. Flodin, nutrition scientist with 
E. I. du Pont de Nemours & Co., Inc., ex- 
plained to public health officials attending the 
Association’s 85th annual meeting that supple- 
mentation of flour with lysine can convert the 
“low efficiency” protein found in bread and 
wheat cereals into “high efficiency” protein 
similar to that in meat or milk. 

This is accomplished, he said, by adding 
just 14 pound of lysine—an essential amino 
acid or building block of protein—to 100 
pounds of wheat flour. 
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THE SURGEON’S MART ‘a 


PAIN- 


The predominant symptom for which a 
majority of patients seek medical help. 

For nerve block control of neuralgic phases of 
somatic pain, SARAPIN, the aqueous non- 
toxic distillate of Pitcher Plant has been used 
successfully by clinicians throughout the coun- 
try for nearly a decade. 


ar An extensive discussion giving 
details of the. technique of 
regional analgesia ‘may be 


found in our beoklet “Sarapin, 
Injection Technique in Pain 
Control,” and is available on 
request. 


HIGH CHEMICAL COMPANY 
Philadelphia 22, Pa. 


For Patient Protection ae 


The Posey Safety Belt 


Gentle and effective. We suggest nurses be instructed ie. 
to use safety belt after operation so that patient will : 
not fall or get out of bed. 


Standard Model: S-141, $6.00. Extra-hea model: 
P-453. Riveted construction with keylock buckles, $18.50 


each. 
J. T. POSEY COMPANY 


2727 E. Foothill Bivd., Dept. AJS 
Pasadena, California 


n _for literature and samples write to 
COMPANY - MOUNT VERNON, N. Y. 


29187. 


ROLO-DERMATOME 


@ Simple, fast blade 
hanging...always 
ready. 


@ Graft thickness 
easily regulated 


@ Rolls...requires no 
skin preparation. Rolo-Dermatome guaranteed for two years. 


Do You Own a eis 


MODERN DRUGS Binder? 


Capacity 18 Issues. Price Prepaid $2.50 


This convenient Desk Reference Binder is bound 
in Red Fabric and will hold eighteen issues of 
Modern Drugs. 


DRUG PUBLICATIONS, Inc.,. 11 E. 36th St., New York 16, N. Y. 


In answering advertisements please mention The American Journal of Surgery 
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clinical report’ ; 


on the use of 
® 


DESITI 


OINTMENT 


in 246 patients = 
es 
: 
; ; 


ee 


a in first degree burns 93.88% treated 


with cod liver oil ointment (Desitin) were com- 
pletely healed in ten days, in contrast to only 85% 
of the control group. 


ein second degree burns 93.18% were 
healed with Desitin completely in fourteen days, 
only 85.61% of control group. 


ein third degree burns ali patients 


treated with Desitin Ointment healed in a gratifying 
manner in 2 to 4 weeks. 


Desitin Ointment helps achieve ‘‘early, clean and healthy healing” in traumatic and infected wounds, 
burns, abdominal fistulas, pressure sores and ulcers, pilonidal cysts and anorectal ulcerations! with 
minimal scarring. 1. Grayzel, H. G. and Schapiro, S.: Western J. Surg. 64:558, 1956. 


samples and complete reprint on request. 


DESITIN CHEMICAL COMPANY 
812 Branch Avenue, Providence 4, R. I. 
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SALICYLATE 


(Brand of carbazochrome salicylate) 


As one clinician states: “Blood loss 
may be hidden temporarily after closure 
of the thoracic or abdominal cavities, 
even though drains are in place. Ob- 
struction to outflow through these drains 
can occur, and bleeding is not apparent. 

“There are certain clinical situations 
in which prolonged and profound 0o0z- 
ing of blood may occur.” 

Published reports? over the last five 


years emphasize the value of Adrenosem 
preoperatively—to control oozing and 
bleeding and provide a clearer opera- 
tive field. 
Adrenosem does not affect blood pres- 
ure, cardiac rate or output, blood clot- 
ting mechanism, massive hemorrhage, 
or arterial bleeding.’ 


Supplied in ampuls, 
tablets and as a syrup. 


“U.S. Pat. 2581850, 250629 


THE S. E. MASSENGILL COMPANY 


BRISTOL, TENNESSEE °* 


NEW YORK 


* KANSAS CITY +* SAN FRANCISCO 
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SALICYLATE 


has been especially effective when used preoperatively 


The photographs below are of two typical cases in 200 dermabrasion 
procedures‘ over a period of two years. 


Case #1 Right cheek, after treatment with 
Adrenosem 


Case #2 Left cheek untreated Case #2 Right cheek, after treatment with 
Adrenosem 


Write for literature describing the action ana uses of Adrenosem Salicylate 


THE S. E. MASSENGILL COMPANY 


BRISTOL, TENNESSEE * NEW YORK * KANSAS CITY «+ SAN FRANCISCO 


1. Dripps, R.D.: Hazards of the Immediate Post- 4. Brown, W.S.: The Use of Adrenosem Salicylate to 
operative Period, J.A.M.A. 7:795 (Oct. 19, 1957) Control Postoperative Bleeding in Plastic Surgery: 
[This reference reviews postoperative hazards, Dermabrasion, Northwest Medicine. In Press. 
and does not refer to Adrenosem Salicylate] 5. Wilkins, B.D.: Gastrointestinal Bleeding as Seen by 

2. Ersner, M.S., and Lerner, S.S.: M. Clin. North the Proctologist, J.A.M.A. 163:1214 (April 6, 1957) 
America 40:1749 (Nov., 1956) 6. Orzac, E.: Medical Care of the Child Patient Before - 

8. Peele, J.C.: Further Observations on the Use of and After Adenoidectomy and Tonsillectomy, N.Y. 
Adrenosem Salicylate in the Control of Hemorrhage State J. Med. 55:886 (Mar., 1956) 


from the Nose and Throat, N. Carolina M.J. 17:98 7. N.N.R., 1957, p. 265 
(March, 1956) 
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PHTHALYLSULFATHIAZOLE 


SULFATHALIDINE, used before and after surgery, 
rapidly suppresses intestinal pathogens, particular- 
ly coliforms. This virtual “‘sterilization’’ of the G. |. 
tract minimizes the hazard of peritonitis and sec- 
ondary infection. 


With SULFATHALIDINE, the stool is soft (not fluid), 
fiatus is minimal...tissue repair is thereby enhanced. 
Absorption of SULFATHALIDINE is very low— 


bacteriostatic performance is concentrated where 
desired—in the gut. 


Also supplied as palatable CREMOTHALIDINE® 
Suspension, each teaspoonful containing 1.0 Gm. of 
SULFATHALIDINE. 

M s) D 


MERCK SHARP & DOHME 


DIVISION OF MERCK & CO., INc., PHILADELPHIA 1, PA, 
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